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Iltem 14. Continued.

CHANGES TO SF1442

1. Item 13.A.- Change the Bid Opening time and date from “1400 (hour) local time 6 September 2000”
to “1400 (hour) local time 11 September 2000".

CHANGES TO SPECIFICATIONS
2. Replacement Sections - Replace the following sections with the accompanying new sections of the

same number and title, bearing the notation "ACCOMPANYING AMENDMENT NO. 0002 TO
SOLICITATION NO. DACA63-00-B-0029:"

SECTION 01420 STORMWATER POLLUTION PREVENTION PLAN

SECTION 02241 AGGREGATE BASE COURSE FOR SHOULDERS, SUBBASE, BASE OR
OPEN SURFACES

SECTION 02565 EMULSIFIED ASPHALT BASE TREATMENT

SECTION 02754 CONCRETE PAVEMENTS

CHANGES TO THE DRAWINGS

3. Replacement Drawings.- Replace the drawings listed below with the attached new drawings(s) of the
same number, bearing the notation "AM #0002":

001_2.cal 1-001 INDEX SHEET

C001_2.cal C-001 PROJECT LOCATION MAP

C181_2.cal C-181 STORM WATER POLLUTION PREVENTION PLAN
C182_2.cal C-182 STORM WATER POLLUTION PREVENTION PLAN
C183_2.cal C-183 STORM WATER POLLUTION PREVENTION PLAN
C184_2.cal C-184 STORM WATER POLLUTION PREVENTION PLAN
C185_2.cal C-185 STORM WATER POLLUTION PREVENTION PLAN
C186_2.cal C-186 STORM WATER POLLUTION PREVENTION PLAN
C187_2.cal C-187 STORM WATER POLLUTION PREVENTION PLAN
C188_2.cal C-188 STORM WATER POLLUTION PREVENTION PLAN
C189_2.cal C-189 STORM WATER POLLUTION PREVENTION PLAN
C190_2.cal C-190 STORM WATER POLLUTION PREVENTION PLAN
C191_2.cal C-191 STORM WATER POLLUTION PREVENTION PLAN
C192_2.cal C-192 STORM WATER POLLUTION PREVENTION PLAN
C193_2.cal C-193 STORM WATER POLLUTION PREVENTION PLAN
C194_2.cal C-194 STORM WATER POLLUTION PREVENTION PLAN
C195_2.cal C-195 STORM WATER POLLUTION PREVENTION PLAN
C196_2.cal C-196 STORM WATER POLLUTION PREVENTION PLAN
C197_2.cal C-197 STORM WATER POLLUTION PREVENTION PLAN
C198_2.cal C-198 STORM WATER POLLUTION PREVENTION PLAN
C199_2.cal C-199 STORM WATER POLLUTION PREVENTION PLAN
C200_2.cal C-200 DRRF OPTION-STORM WATER POLL. PREVENTION PLAN 1
C201_2.cal C-201 DRRF OPTION-STORM WATER POLL. PREVENTION PLAN 2
C501_2.cal C-501 TYPICAL SECTIONS

C507_2.cal C-507 STORM WATER POLLUTION PREVENTION DETAILS

END OF AMENDMENT
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Ft Hood DRRF Field & Tank Trails FHFTT
ACCOMPANY! NG AMENDVENT NO. 0002 TO SOLI ClI TATI ON NO. DACA63- 00- B- 0029

SECTI ON 01420

STORMMATER POLLUTI ON PREVENTI ON PLAN
AMENDMENT NO. 0002

PART 1 GENERAL
1.1 SUMVARY

This Section provides an outline of a basic Stormwvater Pollution Prevention
Pl an (SWPPP) for a National Pollutant Di scharge Elimnination System ( NPDES)
General Permt.

1.2 PROJECT | DENTI FI CATI ON AND NOTES
PRQIECT TI TLE: Depl oynent Ready Reaction Field and Tank Trails

LOCATI ON: Fort Hood, TEXAS

1.3 PRQJECT DESCRI PTI ON

The purpose of this project is to provide all-weather facilities to all ow
mlitary vehicles to travel to the rail yard for rail shipnent in support
of nobilization or other transport needs. The current conditions consi st
of uninproved trails and an unpaved assenbly area (the Depl oynent Ready
Reaction Field; DRRF), which vary fromextrenely dusty conditions during
dry weat her to nuddy conditions during wet weather. The proposed

i nprovenents at Fort Hood consist of three primary elenents for
construction of this project. These elenents are

- Grading and surfacing of approxinmately 68,400 square neters of DRRF
site.

- Grading and surfacing of approximately 9.25 kiloneters of existing
uni nproved tank trails to connect the DRRF and amunition upload facility
to the newrailhead. The width of the tank trails is 9.0 neters, except
bet ween the rail head and the intersection of Turkey Run Road and Cl arke
Road where it is 7 neters.

- Devel opnment of ammunition upload facility consisting of 10 ammunition
upl oad stations and a truck road for transporting ammunition to the
upl oad stations.

Supporting facilities will include electric and lighting protection. Storm
drai nage features that are included in the project are culverts, concrete
headwal | s, | ow water crossings, and nmanholes. The base bid for the project
will consist of the DRRF field, tank trails and amrunition upload facility.
The total area of disturbance neasures approximately 19.4 hectacres. The
bi d options include the expansion of the DRRF and |ighting of the DRRF

1.4 STANDARD | NDUSTRI AL CLASSI FI CATI ON ( SI C)
The construction activities associated with this project have the foll ow ng

SI C codes in accordance with the Standard | ndustrial Classification Manua
publ i shed by the Ofice of Managenent and Budget (QVB).
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Hood DRRF Field & Tank Trails FHFTT

ACCOVPANYI NG AMENDMENT NO. 0002 TO SOLI CI TATI ON NO. DACA63- 00- B- 0029

1629 - Heavy Construction, Not Elsewhere Classified (i.e. athletic fields,
bridl e paths, canal construction and grubbi ng, cofferdans, dikes, boat
docks, drainage projects, flood control projects, |evees, pond
construction, railroads, reservoirs, sewage treatnent plants, water
treatnment plants).

1771 - Concrete Wrk (includes asphalt, i.e. access drives and parking
| ots, culvert construction).

9711 - National Security (a general category for mlitary facilities).

.5 LOCATI ON

The inproved DRRF is |ocated at the eastern end of the project. The DRRF
is located on the north side of North Avenue east of the intersection of
North Avenue and West Range Road which is at the sanme | ocation as the
existing DRRF site. The DRRF is |located on the main base at approximtely
latitude 31° 09" 35" north and |ongitude 97° 46' 20" west. The inproved
tank trails approximately follows the sane alignnent as the existing tank
trails fromthe DRRF to a point approxinmately 800 nmeters south of the

i ntersection of Clarke Road and Turkey Run Road. Fromthis intersection
the alignnent runs to the west and then south where it crosses Tank
Destroyer Road near the intersection of Tank Destroyer Road and Logistics
Avenue, and then continues to the entrance of the new rail head. The
entrance to the railhead is approximtely at latitude 31° 07" 17" and

| ongi tude 97° 51' 45." The ammunition upload facility is |ocated along the
alignment of the tank trails approximtely 900 neters north of the
intersection of the tank trails with Tank Destroyer Road. The facility
consists of 10 ammunition upl oad pads and a truck road from Tank Destroyer
Road to the ammunition upload facility. The project entirety goes through
two different counties, Coryell and Bell counties.

.6 RECEI VI NG WATERS

The sites for the DRRF, tank trails and anmunition upload facility are

| ocated on the Brazos River watershed. All stormwater received on the
construction sites will collect into tributaries draining into Clear Creek
that ultimately flows into Cowhouse Creek. Cowhouse Creek is a main
tributary flowing into Belton Lake. Belton Lake was constructed on the
Leon River that ultimately flows into the Brazos River

PART 2 SI TE DESCRI PTI ON

2.

1 EXI STI NG CONDI TI ONS

The proposed site for construction of the DRRF is in the sane | ocation as
the existing site. The site is currently unpaved, with no vegetation, and
enconpasses an area of approxi mately 104, 000 square neters. The site

sl opes towards the north and west at a sl ope of approximately 2 percent.
The runoff sheet flows into drainage ditches that ultimately flows to the
Cl ear Creek. The proposed tank trails between the DRRF and the rail head
follows the same alignnment as the existing trails. The existing tank
trails are unpaved, with no vegetation, and approximately 12 kil onmeters
long. The runoff flows into ditches along the trails that ultimately flows
into Clear Creek. The ammunition upload facility site is |ocated between
the intersection of the tank trails with Tank Destroyer Road and where the
trail deviates from Cl arke Road. Runoff sheet flows into small draws that
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Ft Hood DRRF Field & Tank Trails FHFTT
ACCOMPANY! NG AMENDVENT NO. 0002 TO SOLI ClI TATI ON NO. DACA63- 00- B- 0029

meke up the headwaters of Clear Creek. The normal annual precipitation for
the area is 780 mm The runoff coefficient for the area is 0.3. This is
based on an uni nproved area that consists of a black or |oessial soil with
a slope ranging from3 percent to 5 percent.

2.2 FUTURE CONDI TI ONS

Upon conpl etion of the project for the DRRF, tank trails, and ammunition
upload facility, the stormwater will follow the same drai nage pattern as
the existing sites that will ultinmately lead into Clear Creek. Although
the existing DRRF site and tank trails contained no vegetation, the paved
i mprovenent will increase the runoff coefficient (C = 0.95). The unpaved
ground adjacent to the north side of the DRRF is stabilized with erosion
control fabric to reduce the erosion potential fromthe runoff fromthe
DRRF site.

2.3 CONSTRUCTI ON PHASI NG

The following is the construction phasing and traffic maintenance for this
project. The anticipated length of this contract is approxi mately 365 days
for Base Bid and an additional 90 days for bid options. The project start
date is approxi mately Novenber 1, 2000 and conpletion will be Novenber,
2001 for Base Bid and approxi mtely February 2000 for Bid Option 1, not

i ncl udi ng antici pated weat her days.

The Contractor's Detail ed SWPPP shall reference the bid docunent to update
t he executed options and subsequent construction activities. The follow ng
mej or construction activities are anticipated for this project:

Mobi | i zati on of Contractor and establishing stormwater pollution
prevention control structures.

Clearing and Grubbing - The limt of clearing and grubbing will be the sane
as the approximate limt of grading shown on the civil draw ngs.

Construction Phasing - Base Bid will include construction of the DRRF site,
tank trails and amunition upload facility. Bid options will include
expansi on of the DRRF and area lighting. Depending on bids received, all
opti ons may be awarded or possibly none.

Gradi ng and Drai nage - Permanent drai nage swales will be constructed al ong
the tank trails.

Site Stabilization - Al sites disturbed by Contractor activities will be
stabilized tenporarily and permanently in accordance with paragraph 3.0,
EROSI ON AND SEDI MENT CONTROLS.

Renmpbval of storm water control structures after establishnent of final
stabilization and approval of Contracting O ficer.

2.4 SO LS DATA

The following soil information is fromthe Soil Survey of Coryell County,
Texas, issued May 1985 by the United States Departnent of Agriculture, Soil
Conservation Service. This is in cooperation with the Texas Agricul tural
Experinmental Station and the United States Departnent of the Army, Fort
Hood, Texas. The site is located on soils napped as Nuff-Cho association.
The predom nate soils on this site are characterized as nearly level to
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Ft Hood DRRF Field & Tank Trails FHFTT
ACCOMPANY! NG AMENDVENT NO. 0002 TO SOLI ClI TATI ON NO. DACA63- 00- B- 0029

sl opi ng; very shallow to noderately deep; dark clay, sandy gravelly soils
over linestone. Perneability is noderate to noderately slow, in the upper
| ayers; however, it is slowin the caliche |ayers. Witer capacity tends to
range fromlow to high, depending on the incidence of rock. Runoff is

medi um and the hazard of erosion is noderate. Shrink-swell potential
ranges fromlow to noderate. Soil reaction tends to be noderately al kaline
(pH=7.9 - 8.4) and the root zone tends to be relatively shall ow and
rocky, which can hinder the establishment of grasses. Unified
classification of the surface layer is CL and CH, and the subsoil is CL,

CH, SM SC, SC, GC, and Gv GC.

2.5 DRAW NGS

Contract draw ngs include the plan and profile drawings of the tank trails,
DRRF geonetry plans, grading and drai nage plans of the tank trails and DRRF
site, stormwater pollution prevention plans, and other details. Disturbed
areas associated with the various itenms of work will be within these
limts. Attached drawings to the basic SWPPP provide details for the

| ayout and construction of stormwater control features required to

all eviate erosion potential during the construction phase of this project.
The following is a list of the SWPPP draw ngs:

Sheet # Description

C-001 PRQJECT LOCATI ON MAP

C- 181 STORM WATER POLLUTI ON PREVENTI ON PLAN

C-182 STORM WATER POLLUTI ON PREVENTI ON PLAN

C-183 STORM WATER POLLUTI ON PREVENTI ON PLAN

C-184 STORM WATER POLLUTI ON PREVENTI ON PLAN

C- 185 STORM WATER POLLUTI ON PREVENTI ON PLAN

C- 186 STORM WATER POLLUTI ON PREVENTI ON PLAN

C- 187 STORM WATER POLLUTI ON PREVENTI ON PLAN

C- 188 STORM WATER POLLUTI ON PREVENTI ON PLAN

C- 189 STORM WATER POLLUTI ON PREVENTI ON PLAN

C- 190 STORM WATER POLLUTI ON PREVENTI ON PLAN

G191 STORM WATER POLLUTI ON PREVENTI ON PLAN

C-192 STORM WATER POLLUTI ON PREVENTI ON PLAN

C- 193 STORM WATER POLLUTI ON PREVENTI ON PLAN

C- 194 STORM WATER POLLUTI ON PREVENTI NO PLAN

C- 195 STORM WATER POLLUTI ON PREVENTI ON PLAN

C- 196 STORM WATER POLLUTI ON PREVENTI ON PLAN

C- 197 STORM WATER POLLUTI ON PREVENTI ON PLAN

C-198 STORM WATER POLLUTI ON PREVENTI ON PLAN

C- 199 STORM WATER POLLUTI ON PREVENTI ON PLAN

C- 200 DRRF OPTI ON- STORM WATER POLL. PREVENTI ON PLAN 1
C 201 DRRF OPTI ON- STORM WATER POLL. PREVENTI ON PLAN 2
C- 507 STORM WATER POLLUTI ON PREVENTI ON PLAN DETAI LS

PART 3 EROSI ON AND SEDI MENT CONTROLS
3.1 TEMPORARY STABI LI ZATI ON

During periods when establishment of turf is not contractually approved,
all unpaved, graded, and disturbed portions of the site where construction
activity tenporarily ceases for at |east 21 days will be stabilized with a
hay mulch no later than 14 days fromthe last construction activity in that
area. Before nulching, 180 kil ograns of 15-15-10 fertilizer shall be
applied to each hectare prior to tilling. After fertilizing and tilling,
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each area shall be nulched with hay at the rate of 3.18 netric tons per
hectare. The hay mulch is to be replaced with straight rolling coulters
spaced not nore than 203 mm apart. Details for nulching are described in
Section 02940 - MJULCHI NG FOR ERCSI ON CONTROL, which is included in the
adverti sed docunments for this project.

3.2 PERMANENT STABI LI ZATI ON

During periods when establishment of turf is contractually approved,
di sturbed portions of the site where construction activities permanently

cease will be stabilized within 14 days after the construction activity.
Grass seed will be applied according to Section 02933 - ESTABLI SHVENT OF
TURF. Maintenance will consist of watering, refertilizing, now ng, and

repair of erosion damage. Structural controls shall be renoved after
establi shment of final stabilization and acceptance of Contracting Oficer
Final stabilization is acconplished when vegetation at the disturbed areas
has achi eved 70% of the background native vegetation

3.3 STRUCTURAL CONTROLS

The Contractor shall use silt fences, check dams, and ot her appropriate
type of structural controls necessary to prevent soil erosion at the
construction site. In general, stormcontrols shall be used along the
perimeter of grading, at each new and existing storminlets and cul verts
and the drai nage swal es. Erosion and sedi nent control details are depicted
on Sheet C-507 of the contract plans and specifications.

3.3.1 Silt Fence

Silt fences consist of geotextile fabric supported by poultry netting or

ot her backing stretched between either wooden or netal posts with the | ower
edge of the fabric securely enbedded in the soil. The fence is typically

| ocat ed downstream of disturbed areas to intercept runoff in the form of
sheet flow A silt fence provides both filtration and tinme for

sedi mentation to reduce sedinment and it reduces the velocity of the runoff.
A properly designed silt fence is econonmical since it can be rel ocated
during construction and reused on their projects.

Silt fences are nornmally used as perineter controls | ocated downstream of

di sturbed areas. It is only feasible for non-concentrated, sheet flow
conditions. Silt fences are an econom cal neans to treat overl and,
non-concentrated flows for all types of projects. Silt fences are used as
perimeter control devices for both site developnents and |inear type
projects. They are nost effective with coarse to silty soil types. Due to
the potential of clogging, silt fence should not be used with clay soi

types.

3.3.2 Check Dans
Check dans are small barriers consisting of rock placed across a drai nage
swal e or ditch. They reduce the velocity of small concentrated fl ows,
provide a |linmted barrier for sedinent and hel p di sperse concentrated

flows, reducing potential erosion.

Check dans are used for |ong drai nage swal es or ditches in which pernmanent
vegetation may not be established and erosive velocities are present. They

SECTI ON 01420 Page 5



Ft Hood DRRF Field & Tank Trails FHFTT
ACCOMPANY! NG AMENDVENT NO. 0002 TO SOLI ClI TATI ON NO. DACA63- 00- B- 0029

are typically used in conjunction with other techni ques such as inlet
protection, riprap or other sedi nent reduction techni ques. Check dans
provide limted treatnment. They are nore useful in reducing flowto
acceptabl e |l evel s for other techniques.

Check dans are typically used early in construction in swales for |ong

i near projects such as tank trails. They can also be used in short swal es
with a steep slope to reduce unacceptable velocities. Check dans should be
pl aced at a distance and height to allow snmall pools to form between each
one. Typically, dam hei ght should be between 0.5 neters ad 1.0 neters.
Danms shoul d be spaced such that the top of the downstream dam shoul d be at
the sane elevation as the toe of the upstream dam

3.3.3 Stabilized Construction Entrance

A stabilized construction entrance consists of a pad of gravel, crushed

stone, recycled concrete or other rock like nmaterial on top of geotextile
filter cloth to facilitate the wash down and renoval of sedi ment and ot her
debris from constructi on equi pment prior to exiting the construction site.

Stabilized construction entrances are used prinmarily for sites in which
significant truck traffic occurs on a daily basis. It reduces the need to
renove sedi nent fromstreets. Stabilized construction entrances are to be
constructed such that drainage across the entrance is directed to a
controlled, stabilized outlet on site with provisions for storage, proper
filtration, and renpoval of water. The entrance nust be properly graded so
that stormwater is not allowed to | eave the site and enter roadways. The
m ni mum wi dth of the entrance shall be 4.5 neters, but in no case shall the
width be | ess than that of the entryway. Finally, the m ninmum depth of
entrance shall be 205 nm

PART 4 STORM WATER MANAGEMENT CONTROLS

During construction of the project, it is anticipated that the durati on and
quality of stormwater runoff will decrease due to initial ground
conditions at the site. However, the decrease in quality will not be
significant since the existing DRRF site and Tank Trails were bare ground,
no vegetation. The initial DRRF site has a runoff coefficient of 0.70 and
a steep slope of 2 percent. The project will be constructed in a cut
section throughout the site. After conpletion of the project, runoff will

i ncrease because of the new asphalt and concrete pavenents. The runoff
coefficient will increase to 0.95 for the area. G ading of the site wll
produce a nuch nore gradual slope than was existing.

The followi ng storm water managenent controls will be included as permnent
features upon conpletion of this project. All features were designed
considering the 10-year storm frequency for Coryell County and use of the
rati onal nethod.

4.1 Dr ai nage Swal es and Ditches

Dr ai nage swal es and ditches will be utilized as a permanent feature to
control stormwater for this project. V-ditches will be used along the
trails. The side slopes and bottom of the swales will be established by
turfing.
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4.2 Dr ai nage Cul verts

Tank Trails:
There are thirteen (13) pipe culverts to be constructed within the proposed

tank trails. These culverts will range from 375 mmto 1350 nmin dianeter.
In several areas, nultiple pipe culverts will be utilized. The culverts

will enpty into drainage swales that direct flow away fromthe site towards

Clear Creek to the south.

Text

PART 5 BEST MANAGEMENT PRACTI CES (BMP) DURI NG CONSTRUCTI ON

The construction Contractor or its subcontractors shall be responsible for
m nim zing erosion and controlling sedinent in stormrunoff. Contractor
shal | address Best Managenent Practices (BMPS) to prevent storm water

pol I uti on.

5.1 Waste Materials

Solid waste materials (trash and construction debris) shall be placed in
appropriate waste contai ners and covered. Wiste containers shall be
enptied regularly; they shall not be allowed to overflow. The disposa
area of excavated materials from project construction shall not be utilized
for waste disposal. Routine janitorial service shall be provided for al
construction buildings and surroundi ng grounds. No construction waste
materials, including concrete, shall be buried or otherw se di sposed
on-site. All site personnel shall be briefed on the correct procedures for
solid waste disposal

5.2 Hazar dous \Waste

No hazardous waste was identified at the sites, however, if hazardous

wast es are uncovered, hazardous waste shall be handl ed, stored, and

di sposed in accordance with all Federal, State and |ocal regulations and
before all other construction activities. Chem cal waste shall be stored
in clearly | abel ed corrosion-resistant containers, and stored in designated
areas before renoval fromsite. Materials nore than job requirenments shal
not be stored on-site. All site personnel shall be briefed on the correct
procedures for hazardous waste di sposal

5.3 Sanitary Waste

On-site sanitary facilities shall be established. Facility |ocation,
desi gn, mai ntenance, and waste collection practices shall be in accordance
with | ocal regul ations.

5.4 Of-Site Vehicle Tracking and Dust

Every effort shall be nade to keep vehicles fromtracking soils fromthe
construction site, access points, material borrow, and disposal area. The
Contractor shall identify entrances or access points to the construction
site, on-site and off-site borrow and di sposal areas and types of storm
wat er structural controls needed at these areas on the SWPPP dr awi ngs.

Dust generation shall be controlled by sprinkling, cheni cal treatnent,
l'ight bitum nous treatnent, or simlar nmethods. WMaterials hauled fromthe
construction site in open-bed vehicles shall be covered or otherw se
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stabilized to avoid their |oss during transport.

Tenporary parking area (s) to be used 30 cal endar days for the Contractor's
equi pment or personal vehicles shall be paved with base material per
specification and it shall be renpved by the Contractor upon project
conpletion. The Contractor shall stabilize the disturbed area in
accordance with paragraph PERMANENT STABI LI ZATI ON

5.5 FERTI L1 ZERS

If fertilizers are used, they shall be applied in accordance with the
specifications, i.e. in the stated anbunts and only when weat her conditions
are appropriate.

5.6 CONSTRUCTI ON VEHI CLE MAI NTENANCE AND REPAI R

Specific areas shall be designated for equi pnment nmai ntenance and repair to
m nimze potential inpact on stormwater run-off. All construction
vehicles shall be regularly inspected for | eaks and receive regularly
schedul ed mai nt enance to reduce the potential for |eaks.

5.7 VEHI CLE FUELI NG

Vehicle fueling at project site shall be conducted in accordance with good
safety practices to reduce the potential for |eaks and spills. Only
properly constructed fuel containers shall be used on site and shall be

| abel ed and stored in accordance with applicable codes. Wshing and curing
waters shall be drained into a retention basin constructed by the
Contractor and are to be cleaned up by the Contractor to the satisfaction
of the Contracting Oficer after the project conpletion

PART 6 TI M NG OF CONTROLS AND ACTI VI Tl ES.

Tenporary and pernmanent stabilization will be established in accordance
with paragraph 3, Erosion and Sedi nent Controls. Wen construction
tenmporarily ceases, erosion controls shall be established in accordance
with paragraph 3.1, Tenporary Stabilization. The Contractor shall identify
the detail sequence and control activities for the construction process.

PART 7 COVPLI ANCE W TH FEDERAL, STATE, AND LOCAL REGULATI ONS

This project conplies with the National Environnental Policy Act of 1969
The project-planni ng docunment 1391, prepared in June 1997, indicated that a
Record of Environnental consideration was prefornmed and signed by the
installation on 12 August 1998. It was determined that this project
qualifies for a categorical exclusion A-7, Appendix A, AR 200-2, because
the proposed area has been previously disturbed by the construction of the
existing railroad and previous nmlitary training activities. Additionally,
there are no threatened or endangered species habitats in the area,
agricultural |ands, coastal zones, wlderness areas, aquifers, or wild and
scenic rivers that will be affected by construction of this project.

The project does not encroach on a floodplain or wetland. Additionally,
revi ew procedures for historic and archeol ogical sites have been

i npl emented for this project in accordance with 36 CFR 800. The review has
established that there will be no inpact to archeol ogical sites.
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Ft Hood DRRF Field & Tank Trails FHFTT
ACCOMPANY! NG AMENDVENT NO. 0002 TO SOLI ClI TATI ON NO. DACA63- 00- B- 0029

In accordance with AR 200-1, all Departnent of Defense installations and
their construction contractors are required to conply with Federa

envi ronnental protection statutes, which include a provision to observe
| ocal environnental regulations. The Contractor shall conply with Texas
Admi ni strative Code (TAC), county, and |ocal applicable environnental
regul ati ons.

PART 8 MAI NTENANCE AND | NSPECTI ON PROCEDURES

The Contractor's quality control organization shall inspect all pollution
prevention neasures at | east once every seven (7) days and within
twenty-four (24) hours follow ng any storm producing 13 mm (0.5 inches).
The i nspector shall thoroughly understand the requirenents of the
Contractor's SWPP and shall have a basic know edge of the engineering
principles for reducing runoff pollution

Tenporary gradi ng shall be inspected for erosion and soil loss fromthe
site. Tenporary erosion control neasures shall be inspected for bare spots
and washouts. The inspector shall inspect discharge point for signs of
erosion or sedinment. Locations where vehicles enter and | eave the site
shall be checked for signs of off-site sedinment tracking, including erosion
control at material borrow and di sposal areas. Best Managenent Practices
and pollution control naintenance procedures shall be reviewed for adequate
erosion control by the Contractor during project execution. Al
deficiencies shall be noted in the inspection reports and subnmitted to the
Contracting Officer after each inspection. Corrections to these problens
shall be inplenented within seven (7) cal endar days. The Contractor shal
conply with the NPDES pernit requirenments to prepare the | NSPECTI ON and

MAI NTENANCE REPORT after each inspection event. These reports shall be
posted on the project bulletin board and kept in the project file on site.
The SWPPP shall be revised as necessary. After final stabilization has
been achi eved, the Contractor shall inspect the site once a nonth unti

final inspection and project acceptance by the Contracting O ficer

PART 9 MATERI AL | NVENTORY

The following materials or substances brought may be present on-site during
construction shall have a Material Safety Data Sheet (MSDS) available to
the Contracting O ficer. These materials include concrete, paints,

seal ants, petrol eum based products, cleaning solvents, fertilizers, tar,
asphalt, and steel reinforcing bars. The list of materials and the
respective material safety data sheets (MSDS) shall be included wthstated
in the Contractor's detail ed SWPPP

PART 10 NON- STORM WATER DI SCHARGE

Non- st orm wat er di scharges shall not be allowed during construction of the
proj ect except for enmergency fire-fighting flows and other flows permtted
in accordance with 63 FR 128, July 6, 1998 as referenced in paragraph,
COVPLI ANCE W TH FEDERAL, STATE, AND LOCAL REGULATIONS. |In addition, any
spill of a hazardous substance or oil nore than reporting quantities shal
be reported as required under 40 CFR 110.

PART 11 CONTRACTOR COMPLI ANCE
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The Contractor shall use this basic SWPP that includes both narrative and
drawi ngs (Storm Water Control Plans). The detailed SWPPP shall state the
following as a minimum (1) the project start and conpletion dates, (2) bid
options to be executed with the project, (3) sequence of construction
activities and pollution control neasures, (4) discussion of the Best
Managenent Practices (BMP) and inplenentation of BMP during project
execution, (5) identify the list of materials brought on-site including the
MSDS, (6) runoff conputation of each drai nage area (see paragraph 4.1), and
(7) identify the type of stormcontrol structures on the revised storm

wat er control plans.

Bei ng responsible for the daily operations at the construction site, the
Contractor shall submt the detailed SWPPP (including the revised storm
water control plans), and a Notice of Intent (NO) for the storm water

di scharges associated with Industrial Activity under NPDES General Permit
to EPA Region 6 in Dallas, Texas. The NO (EPA form 3510-6) shall be
submtted no | ater than 48 hours before start of construction. A separate
NO is required for each construction contract or each phase of the
construction activities. The mailing address for NO submttal is:

St ormwat er Notice of Intent (4203)
USEPA, 401 M Street, SW
Washi ngton, D. C. 20460

The Contractor's detailed SWPPP (including the revised stormwater control
pl ans) a copy of submitted NO shall be provided to the Contracting O ficer
before start of construction. A copy of the U S. Arny Corps of Engineers
NO (obtained fromthe Contracting Oficer), the Contractor's NO, and a
brief project description shall be posted on the project bulletin board.
The Contractor's detailed SWPPP shall be kept on-site at all times. During
construction, the Contractor shall performwork as required per paragraph,
MAI NTENANCE AND | NSPECTI ON PROCEDURES in this section.

No |ater that 10 working days after final stabilization, the Contractor
shall submit the Notice of Term nation (NOT), EPA Form 3510-7 to both the
EPA and the U S. Arny Corps of Engineers. Subm ssion to the Corps of
Engi neers shall be nade to the foll owi ng address:

Departnment of the Arny

U S. Arny Corps of Engineers
CESWF- EV- EE

ATTN: Dr. Hank Jarboe

P. 0. Box 17300

Fort Worth, Texas 76102-0300

Two copies of the submtted NOT shall be provided to the Contracting

Oficer's project file. EPA Forns are available on web site at
http://ww. epa. gov/ eart hlr6/6en/w forns. htm
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PART 12

12.

Hood DRRF Field & Tank Trails

1

I certify under

the i nformation,

ATTACHVENTS

OMNER CERTI FI CATI ON

OMNER CERTI FI CATI ON
FOR
DEPLOYMENT READY REACTI ON FI ELD AND TANK TRAI LS
FORT HOOD, TEXAS

possibility of fine and inprisonnment for know ng viol ations.

M CHAEL J. MOCEK, P.E.
DEPUTY DI STRI CT ENG NEER

Date Certified:

Attachnents:

Sheet

#

Description

C-001
C- 181
C-182
C-183
C-184
C- 185
C- 186
C- 187
C- 188
C- 189
C- 190
G191
C-192
C- 193
C- 194
C- 195
C- 196
C- 197
C-198
C- 199
C- 200
C 201
C- 507

PRQJECT LOCATI ON MAP

STORM WATER POLLUTI ON PREVENTI ON PLAN

STORM WATER POLLUTI ON PREVENTI ON PLAN

STORM WATER POLLUTI ON PREVENTI ON PLAN

STORM WATER POLLUTI ON PREVENTI ON PLAN

STORM WATER POLLUTI ON PREVENTI ON PLAN

STORM WATER POLLUTI ON PREVENTI ON PLAN

STORM WATER POLLUTI ON PREVENTI ON PLAN

STORM WATER POLLUTI ON PREVENTI ON PLAN

STORM WATER POLLUTI ON PREVENTI ON PLAN

STORM WATER POLLUTI ON PREVENTI ON PLAN

STORM WATER POLLUTI ON PREVENTI ON PLAN

STORM WATER POLLUTI ON PREVENTI ON PLAN

STORM WATER POLLUTI ON PREVENTI ON PLAN

STORM WATER POLLUTI ON PREVENTI NO PLAN

STORM WATER POLLUTI ON PREVENTI ON PLAN

STORM WATER POLLUTI ON PREVENTI ON PLAN

STORM WATER POLLUTI ON PREVENTI ON PLAN

STORM WATER POLLUTI ON PREVENTI ON PLAN

STORM WATER POLLUTI ON PREVENTI ON PLAN

DRRF OPTI ON- STORM WATER POLL. PREVENTI ON PLAN 1
DRRF OPTI ON- STORM WATER POLL. PREVENTI ON PLAN 2
STORM WATER POLLUTI ON PREVENTI ON PLAN DETAI LS

SECTI ON 01420 Page 11
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penalty of law that this docunent and all attachnments were
prepared under nmy direction or supervision in accordance with a system

designed to assure that qualified personne
the information submtted

properly gathered and eval uat ed
Based on ny inquiry of the person or
who managed the system or those persons directly responsible for
the information submtted is to the best of my know edge
and belief, true, accurate, and conplete. | amaware that there are
significant penalties for subnmitting false information, including the

per sons
gat hering
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12.2 STORMMATER POLLUTI ON PREVENTI ON PLAN

STORMMATER POLLUTI ON PREVENTI ON PLAN

I NSPECTI ON AND MAI NTENANCE REPCORT

I NSPECTOR: DATE:

I NSPECTOR' S
QUALI FI CATI ON:

DAYS SI NCE LAST RAI NFALL: AMOUNT OF LAST RAI NFALL: I NCHES

STABI LI ZATI ON MEASURES

AREA DATE SI NCE DATE OF STABI LI ZED? STABI LI ZED CONDI TI ON
LAST NEXT ( YES/ NO?) W TH
DI STURBANCE DI STURBANCE

STABI LI ZATI ON REQUI RED:

TO BE PERFORMED BY: ON or BEFORE:
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STORMMATER POLLUTI ON PREVENTI ON PLAN

I NSPECTI ON AND MAI NTENANCE REPCRT

OTHER CONTROLS - STABI LI ZED CONSTRUCTI ON ENTRANCE

'S MUCH SEDI MENT ARE DUST AND DOES ALL TRAFFI C USE

TRACKED ONTO SEDI MENT CONTROL THE STABI LI ZED

THE ROAD? MEASURES ENTRANCE TO THE
WORKI NG? SI TE?

ARE ASSCCI ATED
DRAI NAGE
STRUCTURES
WORKI NG?

MAI NTENANCE REQUI RED FOR CONSTRUCTI ON ENTRANCE:

TO PERFORMED BY: ON OR BEFORE:

OTHER CONTROLS - DEVELOP SI TE SPECI FI C TABLES AS NEEDED

FOR ALL STABI LI ZATI ON MEASURES, STRUCTURAL, AND NON- STRUCTURAL CONTRCOLS

CHANGES/ CORRECTI ONS REQUI RED I N POLLUTI ON PREVENTI ON PLAN:

REASONS FOR CHANGES:

I NSPECTOR' S Sl GNATURE: DATE:

MAI NTENANCE REQUI RED FOR SEDI MENT BASI N(S) :
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STORMMATER POLLUTI ON PREVENTI ON PLAN

I NSPECTI ON AND MAI NTENANCE REPCRT

TO BE PERFORMED BY: ON OR BEFORE:

STRUCTURAL CONTROLS - SILT FENCE(S)

FROM TO IS THE BOTTOM OF IS THE FABRIC HOW DEEP | S
THE FABRI C STILL I N GOCD THE SEDI MENT?
BURI ED? CONDI TI ON?

MAI NTENANCE REQUI RED FOR THE SI LT FENCE (S):

TO BE PERFORMED BY: ON OR BEFORE:
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STORMMATER POLLUTI ON PREVENTI ON PLAN
| NSPECTI ON AND MAI NTENANCE REPORT

STRUCTURAL CONTROLS - EARTH DI KES( S)

FROM TO I S DI KED STABI LI ZED? I S THERE EVI DENCE
OF WASH- QUT OR OVERTOPPI NG?

MAI NTENANCE REQUI RED FOR THE EARTH DI KE( S) :

TO BE PERFORMED BY: ON OR BEFORE:
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DEPARTMENT OF THE ARMY
U S. ARW CORPS OF ENG NEERS

CEGS- 02241 (April 1992)
Super sedi ng

CEGS- 02241 (February 1989)
TYPED 30 Sep 97

SECTI ON 02241

AGCREGATE BASE COURSE FOR SHOULDERS, SUBBASE, BASE OR OPEN SURFACES
AMENDMENT NO. 0002

PART 1 PART 1 - GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS( ASTM

ASTM C 29

ASTM C 127

ASTM C 128

ASTM C 131

ASTM C 136

ASTM D 75
ASTM D 422(1963; R 1990)

ASTM D 1556(1990)

ASTM D 1557(1991)

(1991a) Unit Weight and Voids in Aggregate

(1988; R 1993) Specific Gravity and
Absorption of Course Aggregate

(1993) Specific Gravity and Absorption of
Fi ne Aggregate

(1989) Resistance to Degradation of
Smal | - Si ze Coar se Aggregate by

Abrasion and Inpact in the Los
Angel es Machi ne

(1995a) Sieve Analysis of Fine and Coarse
Aggr egat es

(1987; R 1992) Sanpling Aggregates
Particle-Size Analysis of Soils

Density and Unit Weight of Soil in Place
by the Sand- Cone Met hod

Laborat ory Conpacti on Characteristics of
Soil Using Modified Effort (56,000
ft-1bf/cu. ft. (2,700 kNemicu. m))
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ASTM D 2167(1994) Density and Unit Weight of Soil in Place
by the Rubber Ball oon Met hod

ASTM D 2922 (1991) Density of Soil and Soil - Aggregate
in Place by Nucl ear Methods (Shall ow Depth)

ASTM D 3017 (1988; R 1993) Water Content of Soil and
Rock in Place by Nucl ear Methods (Shall ow
Dept h)

ASTM D 4318 (1993) Liquid Limt, Plastic Limt, and
Plasticity Index of Soils

ASTM E 11 (1995) Wre-Ooth Sieves for Testing
Pur poses

TEXAS DEPARTMENT OF TRANSPORTATI ON ( TXDOT)
1.2 MEASUREMENT AND PAYMENT

Al work is incidental to the contract and no separate neasurenent and
paynent wi |l be nmde.

.2.1 DELETED
2.2 DELETED

1.3 DEFI NI TI ONS
1.3.1 Aggr egat e Base

Aggregate base as used herein is well graded, durable aggregate uniformy
noi stened and nechanically stabilized by conpaction

1.3.2 Degree of Conpaction
Degree of conpaction required is expressed as a percentage of the maxi num
density obtained by the test procedure presented in ASTM D 1557 abbrevi at ed
herei nafter as percent |aboratory naxi mum density.

1.4  CGENERAL
The work specified herein consists of the construction of an aggregate base
course. The work shall be perforned in accordance with this specification
and shall conformto the |ines, grades, notes and typical sections shown in
the plans. Sources of all naterials shall be selected well in advance of
the tine that naterials will be required in the work.

1.5 SUBM TTALS

I ndicate submittal classification in the blank space using "GA" when the

SECTI ON 02241 Page 2
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submittal requires Governnent approval or "FI O when the submittal is for
infornmation only. Governnent approval is required for submttals with a "GA"
designation; submttals having an "FIO' designation are for information only.
The follow ng shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 01 Data

Pl ant, Equi prent, Machi nes, and Tools; FIQO

Li st of proposed equi pment to be used in performance of construction work

i ncl udi ng descriptive
dat a.

SD- 09 Reports
Sanpling and Testing; FIO

Field Density; FIO
Calibration curves and related test results prior to using the device or
equi pment being calibrated. Copies of field test results within24 hours
after the tests are perforned. Certified copies of test results for
approval not |ess than 30 days before material is required for the work.
SD- 18 Records
WaybilI's and Delivery Tickets; FIQO
Coarse Aggregate; FIO
Copi es of waybills and delivery tickets during the progress of the work.

Certified waybills and delivery tickets for all materials actually used. A
notification stating which type of coarse aggregate is to be used.

1.6 WEATHER LI M TATI ONS

Base shall not be constructed when the atnospheric tenperature is |less than
2 degrees C. Base shall not be constructed on subgrades that are frozen
or contain frost. |If the tenperature falls below 2 degrees C, conpleted
areas shall be protected agai nst any detrinental effects of freezing.

1.7 PLANT, EQUI PMENT, MACHI NES, AND TOOLS

1.7.1 CGeneral Requirenents
Pl ant, equi pnment, nachines, and tools used in the work shall be subject to
approval and shall be maintained in satisfactory working condition at al

times. O her conpacting equi pnent nay be used in lieu of that specified,
where it can be denonstrated that the results are equivalent. The
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equi pnment shall be adequate and have the capability of producing the
results specified.

1.7.2 St eel - Wheel ed Rol |l ers

St eel -wheel ed rollers shall be the self-propelled type weighing not |ess
than 9 netric tons,with a m ni nrumwei ght of 135 kilograns per mllineter
wi dth of rear wheel. Weels of the rollers shall be equipped with

adj ustabl e scrapers. The use of vibratory rollers is optional

1.7.3 Pneumatic-Tired Rol |l ers

Pneunmatic-tired rollers shall have four or nore tires, each |oaded to a

m ni mum of 13,600 kilograms and inflated to a m ni mum pressure of 1035 kPa.
The | oading shall be equally distributed to all wheels, and the tires

shall be uniformy inflated. Tow ng equi pnent shall also be pneumatic-tired.

1.7.4 Mechani cal Spreader

Mechani cal spreader shall be self-propelled or attached to a propelling
unit capable of noving the spreader and material truck. The device shal

be steerable and shall have variabl e speeds forward and reverse. The
spreader and propelling unit shall be carried on tracks, rubber tires, or
drumtype steel rollers that will not disturb the underlying material. The
spreader shall contain a hopper, an adjustable screed, and outboard bunper
rolls and be designed to have a uniform steady flow of material fromthe
hopper. The spreader shall be capable of laying nmaterial wthout
segregation across the full width of the lane to a uniformthickness and to
a uniforml oose density so that when conpacted, the layer or |ayers shal
conformto thickness and grade requirenents indicated. The Contracting
Oficer may require a denmonstration of the spreader prior to approving use
in performance of the work.

1.7.5 Sprinkl i ng Equi prrent

Sprinkling equi prent shall consist of tank trucks, pressure distributors,
or other approved equi pnent designed to apply controlled quantities of
wat er uniformy over variable wi dths of surface

1.7.6 Tanpers

Tanpers shall be of an approved nechani cal type, operated by either
pneurmati c pressure or internal conbustion, and shall have sufficient weight
and striking power to produce the conpaction required.

1.7.7 Strai ght edge

The Contractor shall furnish and maintain at the site, in good condition
one 3.05 neter straightedge for each bitum nous paver, for use in the
testing of the finished surface. Straightedge shall be nade avail able for
CGovernment use. Strai ghtedges shall be constructed of al um num or other

i ghtwei ght netal and shall have bl ades of box or box-girder cross section
with flat bottomreinforced to ensure rigidity and accuracy. Straightedges
shal | have handles to facilitate novenent on pavenent.
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1

1

8 STOCKPI LI NG MATERI ALS

Materials, including approved material available from excavati on and

gradi ng, shall be stockpiled in the manner and at | ocati ons desi gnated.
Before stockpiling of material, storage sites shall be cleared, and sl oped
to drain. Materials obtained fromdifferent sources shall be stockpiled
separatel y.

.9 SAMPLI NG AND TESTI NG

. 9.1 CGeneral Requirenents

Sanpling and testing shall be performed by an approved conmercial testing

| aboratory or by facilities furnished by the Contractor. No work requiring
testing shall be permtted until the facilities have been inspected and
approved. The first inspection shall be at the expense of the Governnent.
Cost incurred for any subsequent inspection required because of failure of
the facilities to pass the first inspection will be charged to the
Contractor. Tests shall be perforned in sufficient nunbers and at the

| ocations and tinmes directed to insure that naterials and conpaction neet
specified requirenents. Copies of test results shall be furnished to the
Contracting Oficer within 24 hours of conpletion of tests.

.9.2 Test Results

Results shall verify that naterials comply with this specification. Wen a
material source is changed, the new nmaterial will be tested for conpliance.
When deficiencies are found, the initial analysis shall be repeated and the
materi al al ready placed shall be retested to determ ne the extent of
unacceptable material. Al in-place unacceptable material shall be

repl aced or nodified as directed by the Contracting Oficer

. 9.3 Sanpl i ng

Aggregate sanples for |aboratory tests shall be taken in accordance with
ASTM D 75.

.9.4 Si eve Anal ysis

Before starting work, at |east one sanple of material shall be tested in
accordance with ASTM C 136 and ASTM D 422 on sieves conforming to ASTM E 11.
After the initial test, a mninmmof one analysis shall be perforned for
each 1000 nmetric tons of nmaterial placed, with a mnimmof three anal yses
for each day's run until the course is conpl eted

.9.5 Liquid Limt and Plasticity |ndex

One liquid limt and plasticity index shall be performed for each sieve
analysis. Liquid |linmt and plasticity index shall be in accordance with
ASTM D 4318.

9.6 Laboratory Density
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Tests shall provide a noisture-density relationship for the aggregate.
Tests shall be conducted in accordance with ASTM D 1557.

1.9.7 Wei ght Per Cubic Meter of Slag

Wei ght per cubic neter of slag shall be determ ned in accordance with ASTM
C 29.

1.9.8 Wear Tests
Wear tests shall be perforned in accordance with ASTM C 131. One test

shal |l be run per 1000 square neter of conpleted base course. A m ni num of
one test per aggregate source shall be run

PART 2 - PRODUCTS

2.1 MATERI ALS

2.1.1 Aggr egat es

Aggregates shall consist of crushed stone or slag, crushed gravel, angul ar

sand, or other approved material. Aggregates shall be durable and sound,
free fromlunmps of clay, organic matter, objectionable coatings, and other
foreign material. Material retained on a 4.75 mm sieve shall be known as

coarse aggregate and that passing the 4.75 mm sieve shall be known as
bi nder material.

2.1.1.1 Coar se Aggregate

Only one type of coarse aggregate shall be used on the project. Coarse
aggregates, consisting of angular fragnents of uniformdensity and quality,
shal | have a percentage of wear not to exceed 50 percent after 500

revol utions when tested in accordance with ASTM C 131. The anount of flat
and el ongated particles shall not exceed 30 percent. A flat particle is
one having a ratio of width to thickness greater than 3, and an el ongated
particle is one having a ratio of length to width greater than 3.

a. Crushed Gravel: Crushed gravel shall be manufactured from grave
particles 50 percent of which by weight are retai ned on the naxi mum si ze
gradation sieve specified.

b. Crushed Stone: Crushed stone retained on each sieve specified shal
contain at |east 50 percent by weight of crushed pieces having two or nore
freshly fractured faces with the area of each face being at |east equal to
75 percent of the smallest midsectional area of the piece. Wen two
fractures are adjacent, the angle between the planes of the fractures nust
be at | east 30 degrees to count as two fractured faces.

2.1.1.2 Sl ag
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Sl ag shall be an air-cool ed blast-furnace product having a dry unit weight
of not less than 1045 kg/cubic neter.

2.1.2 Bi nder Materi al

Bi nder material shall consist of screenings, angular sand, or other finely
di vided mineral matterprocessed or naturally conbined with the coarse
aggregate. Liquid-limt and plasticity-index requirements shall apply to
any conponent that is blended to neet the required gradation and shall also
apply to the conpleted course. The portion of any conponent or of the
conpl eted course passing the 0.425 mm si eve shall be either nonplastic or
have a liquid limt not greater than 25 and a plasticity index not greater
t han 5.

2.1.3 Gradation

Requi renents for gradation specified shall apply to the conpl eted base
course. The aggregates shall have a 45 millineter nmaxi num size and shall
be continuously graded within the following limts:

Si eve Per cent age by Wi ght Passi ng
Desi gnati on Squar e- nesh Si eve*
44 mm 100
22 mm 65 - 90
9.5 mm 50 - 70
4.75 mm 35 - 55
0. 425 mm 15 - 30

* The table is based on aggregates of uniformspecific gravity and the
percent ages passing the various sieves are subject to appropriate
corrections in accordance with ASTM C 127 and C 128 when aggregates of
"varying specific gravity are used. The gradati on above conforns to Texas
Depart nent of Transportation Standard Specification for base course, lItem
247, Type A, G ade 1.

(a) Particles having dianmeters less than 0.02 mllinmeter shall not be in
excess of 3 percent by weight of the total sanple tested.

(b) The values are based on aggregates of uniformspecific gravity, and the
per cent ages passing the various sieves are subject to appropriate
correction in accordance with ASTM C 127 and ASTM C 128 when aggregat es of
varying specific gravities are used.
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PART 3 - EXECUTI ON
3.1 GENERAL REQUI REMENTS

When the base is constructed in nore than one |layer, the previously
constructed | ayer shall be cleaned of |oose and foreign matter by sweeping
wi th power sweepers or power broons, except that hand broons may be used in
areas where power cleaning is not practicable. Adequate drai nage shall be
provided during the entire period of construction to prevent water from
collecting or standing on the working area. Line and grade stakes shall be
provi ded as necessary for control. G ade stakes shall be in lines parallel
to the centerline of the area under construction and suitably spaced for
string |ining.

3.2 OPERATI ON OF AGGREGATE SOURCES

Aggregates shall be obtained fromoff-site sources.

3.3 PREPARATI ON OF UNDERLYI NG COURSE

3.3.1 CGeneral Requirenents

Bef ore constructing aggregate base course, the previously constructed
underlying course shall be cleaned of foreign substances. Surface of
underlyi ng course shall neet the specified conpaction and surface

tol erances. Subgrade shall conformto Section 02300 EARTHWORK  Ruts or
soft, yielding spots that may appear in the underlying course, areas having
i nadequat e conpaction, and deviations of the surface fromrequirenents
specified shall be corrected. For cohesionless underlying materials
cont ai ni ng sands, sand gravels, or any other cohesionless material in
harnful quantities, the surface shall be nechanically stabilized with
aggregate prior to placenment of the aggregate course. Stabilization nmay be
acconpl i shed by m xi ng base course material into the underlying course and
conpacting by approved nmet hods. Properly conpacted nmaterial will be

consi dered as part of the underlying course and shall neet all requirenents
for the underlying course. Finished underlying course shall not be

di sturbed by traffic or other operations and shall be naintained in a
satisfactory condition until base course is placed.

3.3.2 Grade Control
Underlying material shall be excavated to sufficient depth for the required
base course thickness so that the finished base course with the subsequent
surface course will neet the fixed grade. Finished and conpleted area
shall conformto the lines, grades, cross section, and dinmensions indicated.

3.4 | NSTALLATI ON

3.4.1 M xi ng and Pl aci ng
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Materials shall be mxed by the stationary plant, traveling plant, or road
m x method and placed in such a manner as to obtain uniformty of the
aggregat e base course material and at a uni form opti mumwater content for
conpaction. The Contractor shall nmake such adjustments in nixing or

pl aci ng procedures or in equipnment to obtain the true grades, to mnimze
segregation and degradation, to reduce or accelerate |oss or increase of
water, and to ensure a satisfactory base course.

3.4.2 Edges of Base Course

Approved nmaterial shall be placed al ong edges of aggregate base course in
such quantities as will compact to thickness of the course being
constructed, or to the thickness of each layer in a nultiple |ayer course,
allowing in each operation at |east a 300 mm wi dth of the shoulder to be
roll ed and conpacted sinultaneously with rolling and conpacting of each

| ayer of base course.

3.4.3 Conpaction

Each | ayer of aggregate base course including shoul ders shall be conpacted.
Water content shall be maintained at optinmum Density of conpacted

m xture shall be at least 95 percent , as shown on plans, of |aboratory
maxi mum density. Rolling shall begin at the outside edge of the surface
and proceed to the center, overlapping on successive trips at |east
one-half the width of the roller. Alternate trips of the roller shall be
slightly different |engths. Speed of the roller shall be such that

di spl acenent of the aggregate does not occur. Areas inaccessible to the
rollers shall be conpacted with nechanical tanpers, and shall be shaped and
fini shed by hand nethods.

3.4. 4 Layer Thi ckness

Conpact ed thickness of the aggregate course shall be as indicated. No
| ayer shall be in excess of 200 mmnor less than 150 mm in conpacted
t hi ckness.

3.4.5 Proof Rolling

When aggregate base course is used in nediumload airfield runway pavement
construction, this paragraph will be retained; when used ot herw se,
references to proof rolling will be deleted unless it is specifically
requi red by the design engineer

Proof rolling of the areas indicated shall be in addition to the conpaction
specified and shall consist of the application of 30 coverages with a heavy
pneurmatic-tired roller having four or nore tires, each | oaded to a m ni num
of 13,600 kg and inflated to a m nimumof 1035 kPa. In areas desi gnated,
proof rolling shall be applied to the top Iift or |ayer on which base
course is laid and to each | ayer of base course. Water content of the top
lift or layer on which base course is laid shall be naintained at opti num
or at percentage directed fromstart of compaction to conpletion of proof
rolling of that |layer. Water content of each |ayer of the base course
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3.

shal | be nmaintai ned at the optimum percentage directed fromstart of
conpaction to conpletion of proof rolling. Materials in base course or
underlying nmaterials that produce unsatisfactory results by rolling shal
be renpved and replaced with satisfactory materials and reconpact ed.

.4.6 Fi ni shi ng

The surface of the top layer shall be finished to grade and cross section
shown. Finished surface shall be of uniformtexture. Light blading during
conpaction may be necessary for the finished surface to conformto the
lines, grades, and cross sections. Should the surface for any reason
become rough, corrugated, uneven in texture, or traffic marked prior to
conpl etion, such unsatisfactory portion shall be scarified, reworked,
reconpacted, or replaced as directed.

.4.6.1 Snpot hness

Surface of each layer shall show no deviations in excess of 9.5 nm when
tested with the 3.05 nmeter straightedge. Deviations exceeding this anmpount
shal |l be corrected by renoving material and replacing with new material, or
by reworking existing material and conpacting, as directed.

.4.6.2 Thi ckness Contr ol

Conpact ed thickness of the base course shall be within 12.7 mm of the

t hi ckness indicated. Were the nmeasured thickness is nobre than 12.7 nm
deficient, such areas shall be corrected by scarifying, adding new nateri al
of proper gradation, reblading, and reconpacting as directed. Were the
neasured thickness is nore than 12.7 mm thicker than indicated, the course
shal | be considered as conformng to the specified thickness requirenments.
Average job thickness shall be the average of all thickness neasurenents
taken for the job, but shall be within 7 mm of the thickness indicated.

.5 FI ELD QUALI TY CONTRCL

.5.1 Field Density

Field in-place density shall be determined in accordance with ASTM D 1556
ASTM D 2922. When ASTM D 2922 is used, the calibration curves shall be
checked, and adjusted if necessary, using the sand cone nethod as descri bed
i n paragraph Calibration of the ASTM publication. ASTM D 2922 results in a
wet unit weight of soil, and when using this nethod, ASTM D 3017 shall be
used to determ ne the noisture content of the soil. The calibration curves
furnished with the noisture gauges shall be checked along with density

cal i brati on checks as described in ASTM D 3017. |f ASTM D 2922 is used,

i n-place densities shall be checked by ASTM D 1556 at | east once per lift
for each 2000 square neter of base material. Calibration curves and
calibration test results shall be furnished within 24 hours of the
conclusion of the tests. At least one field density test shall be
perfornmed for each 500 square neters of each |ayer of base material

5.2 Snoot hness
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Measurenents for deviation fromgrade and cross section shown shall be
taken in successive positions parallel to the road centerline with a 3 neter
strai ght edge. Measurenents shall also be taken perpendicular to the road
centerline at 15 nmeter intervals.

3.5.3 Thi ckness

Thi ckness of the base course shall be nmeasured at intervals in such a
manner as to ensure one neasurenent for each 1000 square neters of base
course. Measurenents shall be made in 75 mm dianeter test hol es
penetrating the base course.

3.6 TRAFFI C

Conpl eted portions of the area may be opened to traffic, provided there is
no marring or distorting of the surface by the traffic. Heavy equi pment
shall not be permitted except when necessary to construction, and then the
area shall be protected against marring or damage to the conpl eted work.

3.7 MAI NTENANCE
The aggregate base course shall be naintained in a satisfactory condition
until accepted. Maintenance shall include inmrediate repairs to any defects
and shall be repeated as often as necessary to keep the area intact.

3.8 DI SPOSAL OF UNSATI SFACTORY MATERI ALS
Renoved in-place materials that are unsuitable for the base course materia

that is renoved for the required correction of defective areas, and waste
material and debris shall be disposed of as directed.
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PART 1

1

1 REFERENCES

- GENERAL

SECTI ON 02565

EMULSI FI ED ASPHALT BASE TREATMENT
AVENDVENT NO. 0002

The publications listed below forma part of this specification to the

ext ent

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ref erenced.
desi gnation only.

The publications are referred to in the text by basic

AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS ( ASTM

D 75

D 140

D 977

D 979

D 1250

D 1556

D 1557

D 2922

D 3017

D 4318

D 6307

(1987; R 1992) Sanpling Aggregates

(1993) Sanpling Bitum nous Materials

(1991) Enulsified Asphalt

(1989) Sanpling Bitum nous Paving M xtures
(1980; R 1990) Petrol eum Measurenent Tabl es

(1990) Density and Unit Weight of Soil in
Pl ace by the Sand- Cone Met hod

(1991) Laboratory Conpaction
Characteristics of Soil Using Mdified
Effort (56,000 ft-Ibf/cu. ft. (2,700
KN-mfcu. m))

(1991) Density of Soil and Soil - Aggregate
in Place by Nucl ear Methods (Shall ow Depth)

(1988; R 1993) Water Content of Soil and
Rock in Place by Nucl ear Methods (Shall ow
Dept h)

(1993) Liquid Limt, Plastic Limt, and
Plasticity Index of Soils

(1998) Asphalt Content of Hot-M x Asphalt
by Ignition Method

TEXAS DEPARTMENT OF TRANSPORTATI ON

Standard Specifications for Construction
of Hi ghways, Streets and Bridges, 1993

Manual of Testing Procedures (1983; R 1993)
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U S. ARMY CORPS OF ENG NEERS HANDBOOK FOR CONCRETE AND CEMENT ( CCE)

CRD- C 649 (1995) Standard Test Method for Unit
Wei ght, Marshall Stability, and Fl ow of
Bi t um nous M xtures

CRD- C 650 (1995) Standard Test Method for Density
and Percent Voids in Conpacted Bitum nous
Pavi ng M xtures

1.2 UNI T PRI CES
1.2.1 WAYBI LLS AND DELI VERY TI CKETS

Copi es of waybills or delivery tickets shall be subnmitted during the
progress of the work. Before the final payment is allowed, waybills and
certified delivery tickets shall be furnished for all bitum nous materials
used in the construction

1.2.2 MEASUREMENT FOR PAYMENT
1.2.2.1 Emul si fied Asphalt

Emul sified asphalt will be neasured in the nunber of liters of the material
used in the accepted work, corrected to liters at 15 degrees Cin
accordance with ASTM D 1250. A coefficient of 0.00025 per degree C shal

be used for asphalt enul sion

1.2.3 BASI S FOR PAYMENT

The quantities of enulsified asphalt will be paid for at the respective
contract unit price. No paynent will be nade for any naterial wasted, used
for the convenience of the Contractor, unused or rejected, or for water
used. Paynent for constructing the enmulsified asphalt stabilized |ayer
will be nade at the applicable contract unit price per liter of enulsion
per square neter of area . This paynent shall constitute full conpensation
for all plant, labor, nmaterials, and all costs necessary for placenent,
mani pul ation, conpaction, and curing of the conpleted stabilized surface
cour se.

1.3 SUBM TTALS
CGovernment approval is required for submttals with a "GA" designation
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD-01 Dat a
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Pl ant, Equi prent, Machi nes, and Tools; FIQO

M x Design; GA

Li st of proposed equi pment to be used in performance of construction work,
i ncludi ng descriptive data. MXx design at |east 30 days before it is to be
used.

SD- 08 Statenents

Source of Bitum nous Material; FIO

Notification upon selection of enulsified asphalt.

Product Data and Certificate of Conpliance fromEnulsified Asphalt
Manuf actrer

SD- 09 Reports
Sanpling and Testing; FIO
Calibration curves and related test results, prior to using the device or
equi pnment being calibrated. Copies of field tests results within 24 hours
after the tests are perforned. Certified copies of test results, not |ess
than 30 days before material is required for the work.

SD- 14 Sanpl es
Emul sified Asphalt; FIO
Emul sified Asphalt used in the job.

SD- 18 Records
Waybi |l I's and delivery tickets; GA
Copi es of waybills and delivery tickets during the progress of the work.
Certified waybills and
delivery tickets for all naterials actually used.

1.4 DEGREE OF COWPACTI ON

Degree of conpaction is expressed as a percentage of the naxi mum density
obt ai ned by the test procedure in accordance with ASTM D 1557, abbrevi ated
herein as percent |aboratory maxi mum density. Misture-density

rel ati onshi ps shall be perfornmed on each type of aggregate base course
mat eri al proposed prior to the addition of enulsion
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1.5 PLANT, EQUI PMENT, MACHI NES, AND TOCLS
1.5.1 GENERAL REQUI REMENTS

Pl ant, equi prment, nachines, and tools used in the work shall be subject to
approval and shall be maintained in a satisfactory working condition at al
times. The equi pnent shall be adequate and shall have the capability of
produci ng the required conpaction, neeting grade controls, thickness
control and snoothness requirenents as set forth herein

1.5.2 Bl TUM NOUS DI STRI BUTOR

Bi tum nous Ddistributor shall have pneumatic tires of such size and nunber
to prevent rutting, shoving, or otherw se damagi ng base surface or other

| ayers in the pavenent structure. Distributor shall be designed and

equi pped to spray bitum nous material in a uniformdouble or triple lap at
the specified tenperature, at variable widths, and at readily determ ned
and controlled rates fromO0.15 to 6.5 liters per square neter with an

al l owabl e variation fromthe specified rate of plus or mnus 5 percent and
with a pressure range of 175 to 515 kPa. Distributor equi pnment shal

i nclude a separate power unit for the bitumen punp, full-circulation spray
bars, tachoneter, pressure gauges, vol une-neasuring devi ces, adequate
heaters for heating of nmaterials to the proper application tenperature, a
t hernoneter for reading tenmperature of tank contents, and a hand hose
attachment suitable for applying bitumnous material manually to areas

i naccessible to the distributor. Distributor shall be equipped to
circulate and agitate the bitum nous material during the heating process.

1.5.3 TRAVELI NG PLANT M XER

Travel i ng-plant m xer shall be self-propelled or tractor-drawn, an shall be
capabl e of maintaining a uniformrate of travel. The plant shall be
nount ed on wheels or tread equi pnent of such type as will not overload or
damage t he subgrade or base course when the m xer is |oaded to capacity.
The device for picking up aggregates fromw ndrows shall be such as will
pi ck up only the wi ndrowed aggregate, |eaving the base clean. The pick-up
and el evator shall be entirely enclosed for proportioning the fine and
filler aggregate. The equipnent for proportioning the filler shall be

equi pped with devices for accurately proportioning the filler added to the
m xture. The plant shall be capable of depositing the processed nixture on
t he base course.

1.5.4 BLADE GRADERS
Bl ade graders for w ndrwoi ng aggregate, for mxing, and for spending
processed nmaterial shall be self-powered. Each grader shall have a
wheel base notless than 5.18 m a blade not | ess than 3.66 mlong, and shal
be equi pped with pneumatic tires. Blade graders shall be adequately
powered i norder to performthework properly and shall weigh at |east 7
netric tons.

1.5.5 PONER ROLLERS

Power rollers shall be steel-wheel or pneumatic-tired types conformng to
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the foll owi ng requirenents:
1.5.5.1  STEEL- WHEEL

St eel -wheel rollers shall be either tandem or three-wheel type wei ghing not
less than 4.5 netric tons, and equi pped with adjustable scrapers. The
rollers which may be static or vibratory shall be equi pped with watertanks
an sprinkling apparatus that shall be used when necessary to keep the
wheel s wet to prevent adherence ofthe bitunm nous material to the wheels.

1.5.5.2 PNEUMATI C- TI RED

Pneurmatic-tired rollers shall be self-propelled and equi pped with not |ess
than 9 wheels nounted on 2 axles in such a manner that the rear tires wll
not follow ng the tracks ofthe forward group. The pneumatic-tired rollers
shal | al so be equi pped with suitable beans or platformfor ballast |oading
and shall be | oaded to provide required conpaction. The tires shall be
uniformy inflated tonotl ess than 310 kPa.

1.5.6 MECHANI CAL SPREADERS

The equi pnent for spreading, shaping, and finishign shall consist of
approved sel f-contai ned power nachi nes capabl e of taking the bitun nous
m xture directly front eh discharge end of traveling plant and spreadi ng
the m xture at required application rate.

1.5.7 TRACTORS

Tractors shall be of the craw er type and shall be equi pped with street
plates or flat treads.

1.5.8 M scel | aneous Equi pnment

Di sk, spike-tooth, or spring-tooth harrows, nultiple-blade or retread
m xers, small tools, and other equipnent shall be the required types.

1.5.9 Strai ght edge

The Contractor shall furnish and maintain at the site, in good condition
one 3.05-neter straightedge for each bitum nous paver, for use in the
testing of the finished surface. Straightedge shall be nade avail able for
government use. Strai ghtedges shall be constructed of al um num or other

i ghtwei ght netal and shall have bl ades of box or box-girder cross section
with flat bottomreinforced to insure rigidity and accuracy. Straightedges
shal | have handles to facilitate novenent on pavenent.

1.6 WEATHER LI M TATI ONS

Emul sified asphalt shall not be applied when the atnospheric

tenperature is less than 10 degrees C. No emulsified asphalt shall be
applied to soils that are frozen or contain frost. |If the tenperature
falls below 2 degrees C, conpleted bitumen-treated areas shall be protected
agai nst any detrinental effects of freezing.
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1.7 SOURCE OF BI TUM NOUS MATERI AL
After selecting the source of bitum nous material a notification shall be
submitted to the Contracting Officer within 15 days after the award of
contract.

PART 2 - PRODUCTS

2.1 MATERI ALS

2.1.1 EMULSFI ED ASPHALT
Material used for in the soil-bitumen mxture shall be the sane type
t hr oughout and shall conformto the following to ASTM D 977, Type SS-1

2.1.2 MATERI AL TO BE STABI LI ZED

Material to be stabilized shall consist of aggregate base course neeting
the requirenents of Section 02241 AGGREGATE BASE COURSE

2.1.3 WATER

Water shall be clean, fresh, and potable.

PART 3 - EXECUTI ON

3.1  TEST SECTI ON

3.1.1 Gener a
A test section shall be constructed to evaluate the mxing, placenment, and
conpaction procedures required to construct the stabilized naterial. Test
section data will be used by the Contracting Oficer to deternine the

gquantity of enulsified asphalt to use in the stabilization process, and
suitability of equipnment to produce the desired product.

3.1.2 Schedul i ng

The test section shall be constructed a m ni mum of 30 days prior to the
start of full scale production to provide sufficient time for an eval uation
of the proposed materials, equipnment, and procedures.

3.1.3 Location and Size

The test section shall be placed in the production paving limts in an area
representative of the subgrade conditions and as approved by the
Contracting O ficer. The underlying courses and subgrade preparation
required for the pavenent section shall be conpleted, inspected, and
approved in the test section prior to constructing the enmulsified surface
treatment. The test section shall be a m ninmum of 135 nmeters | ong and one
full paving |ane wide. The test section shall be constructed in three (3)
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3.

45-neter long sections as foll ows:

Section Quantity of SS-1, Iiters/n%L

1 2.26
2 4.52
3 9. 05

1.4 Initial Testing

Certified test results, to verify that the materials proposed for use in

the test section neet the contract requirenments, shall be provided by the
Contractor and approved by the Contracting Officer prior to the start of

the test section.

.1.5 M xi ng, Pl acenent and Conpaction

M xi ng, placenent, and conpaction shall be acconplished using the equi prent
nmeeting the requirements of paragraph PLANT, EQUI PMENT, MACHI NES, AND TOCLS.

.1.6 Eval uati on

Wthin 10 days of conpletion of each 45-nmeter test section component, the
Contractor shall subnmit to the Contracting Officer a Test Section Report
conplete with all required test data. The Contracting O ficer wll

eval uate the data and provide to the Contractor the amount of emulsified
asphalt to use in the stabilization process. The test data required in the
report for each 45-neter test section conmponent shall consist of the
fol | owi ng:

a. Sieve Analysis per ASTM D 136 and ASTM D 422 of aggregate Base
prior to the addition of emnul sion

b. Liquid and Plasticity Index per ASTM D 4318 of aggregate Base prior
to the addition of emulsion

c. Misture-Density relationship per ASTM D 1557 of aggregate Base
prior to the addition of emulsion and after the addition of
emnul si on.

d. Field Density Tests of the finished course per ASTM D 1556 and ASTM
D 2922.

e. Slow Strength, asphalt content, and mx density of stabilized
materi al when tested in accordance with Test Method TEX-126-E
(mni num two speci nens).

f. Marshall stability tests (50 bl ow net hod) per CRD-C 649 and CRD- C 650
for | aboratory specinmens fromeach 45-neter test section and a
m nimum of 2 field cores fromdifferent [ocation taken from
within each 45-meter test section. Tests shall include stability,
flow, specific gravity of coarse and fine aggregates, percent voids
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inthe total mx, percent voids filled with bitumen, density, and
percent asphalt for both |l aboratory and field cored sanples. Cores
are to be taken a mninmumof 7 days after final conpaction. A
coring nethod that will insure intact specinens for required testing
shal |l be inplenented. Loose field sanples shall be collected using
the procedures presented in ASTM D 75. Asphalt extraction of the
finished course shall be perforned in accordance with ASTM D 6307.

g. Aggregate absorption per ASTM C 127 and ASTM C 128 fromthe
| aboratory Marshall Stability sanple.

3.2  GENERAL CONSTRUCTI ON REQUI REMENTS
3.2.1 M x Design

The emul sified asphalt shall be m xed and bl ended with the aggregate base
at the rate of 4.52 liters of emulsified asphalt per square neter with a
tolerance of plus or minus 1.25 liters per square neter, per 50 nmillineter
lift of aggregate base regardl ess of the ambunt of water added. The
percentage of enulsified asphalt in the mxture shall be regulated to

i nsure that the specified anmount of enulsified asphalt is incorporated into
the material, while nmaintaining the proper npoisture content. The required
test section shall be used to validate the above rate for production

3.2.2 Bi tum nous Material M x

Emul sified asphalt, of the anpbunt required for each application, shall be
uniformy applied by a bitumnous distributor within a tenperature range of
25 to 55 degrees C, as directed. Areas inaccessible to or mssed by the

di stributor shall be properly treated with Enul sified asphalt, using the
manual |y operated hose attachnment. After mixing is conpleted, the
proportions of the mixture shall be in accordance with the approved m x
design. On the basis of dry weight, noisture shall be 5 percent plus or
mnus 1 percent when mxing is conplete. Wen the stabilized course is
constructed in nore than one layer, the previously constructed |ayer shal
be cl eaned of | oose and foreign matter by sweeping with power sweepers or
power broons, except that hand broons may be used in areas where power
cleaning is not practicable. Adequate drai nage shall be provided during
the entire construction period to prevent water fromcollecting or standing
on the area to be stabilized or on pulverized, mxed, or partially m xed
mat eri al

3.3 PREPARATI ON OF AREAS TO BE STABI LI ZED

3.3.1 CGeneral Requirenents
Area shall be cleaned of debris. Area will be inspected for adequate
conpaction and shall be capable of withstanding, w thout displacenent, at
| east 100 percent of | aboratory nmaxi num density for the soil-bitunen
m xture. Debris and renoved unsatisfactory in-place nmaterial shall be

di sposed of off site.

3.3.2 I N- PLACE MATERI ALS TO RECEI VE STABI LI ZED COURSE
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Soft, yielding areas and ruts or other irregularities in the surface shal
be corrected. Material in the affected areas shall be | oosened and
unsatisfactory material renoved. Approved aggregate base course nateri al
shal | be added where directed. The area shall then be shaped to line,
grade, and cross section, and shall be conpacted to at |east 100 percent of
| aboratory maxi mum density.

3.3.3 AGGREGATE BASE COURSE MATERI AL

Sufficient aggregate base course naterial shall be utilized to provide the
requi red thickness of the soil-bitumen |ayer after conpaction and shall be
processed to neet the requirenents specified before emulsified asphalt
treat ment process is undertaken.

3.4  GRADE CONTRCL

. The contractor shall provide a sufficient ambunt of aggregate base course
material so that the thickness of the conpacted stabilized material neets
the fixed grade. Line and grade stakes shall be provided as necessary for
control. Grade stakes shall be placed in lines parallel to the centerline
of the area under construction and suitably spaced for string |ining.

Fi ni shed and conpleted stabilized area shall conformto lines, cross
section and di nensi ons i ndicat ed.

3.5 M XI NG CF MATERI ALS
3.5.1 M XED- | N- PLACE METHCD
3.5.1.1 PREPARATI ON OF UNDERLYI NG COURSE

Bef ore constructing the stablized course, the previously constructed
underlying course shall be cleaned of foreign substances. Surface of
underlyi ng course shall neet the specified conpaction and surface

tol erances. Aggregate base course shall conformto Section 02241 AGGREGATE
BASE COURSE. Ruts or soft, yielding spots that nmay appear in the
under | yi ng course, areas having i nadequate conpacti on, and devi ations of
the surface fromreequirements specified shall be corrected. Properly
conpacted material will be considered as part of the underlying course and
shall neet all requirenents for the underlying course. Finished underlying
course shall not be disturbed by traffic or other operations and shall be
mai ntained in a satisfactory condition until the stabilized course is

pl aced.

3.5.1.2 APPLI CATI ON OF WATER

Scarified material shall be shaped to the cross section and grade

i ndi cated. Misture content will then be determ ned. Witer shall be added
in increments and each increnent of water shall be partially incorporated
in the mx to avoid concentration of water near the surface. After the

| ast increnent of water has been added, m xing shall be continued until the
water is uniformy distributed throughout the mxture. Particular care
shal |l be taken to ensure satisfactory noisture distribution along the edges
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of the section.
3.5.1.3 APPLI CATI ON OF EMJULSI FI ED ASPHALT

Rate of application of enulsfied asphalt for the soil-bitunmen m xture shal
be as specified. Enulsified asphalt shall be uniformly mxed with the soi
by nmeans of a blade grader or rotary mxer. |If the bitumnous material is
applied in nmore than one increnent, each application shall be partially
mxed into the material as directed. After the required anount of

bi tum nous material has been added to the | oose material, the bitum nous
material and soil shall be thoroughly m xed by blading with a bl ade grader
rotary m xer, or other equipnent suitable for mxing the soil and bitunen.
No equi pnment except that used for spreadi ng and mi xi ng operati ons shal
pass over the freshly spread bitum nous nateri al

3.5.2 TRAVELI NG PLANT METHCD

The aggregate base course material shall be placed in windrows. The

wi ndrows shall be of sufficient size to cover a predetermned width to the
i ndi cated conpacted thickness. Traveling plant shall nmove at a uniform
rate of speed and shall acconplish thorough nmixing of the materials. Water
and bitum nous material The enul sified apshalt shall be delivered separately
or together at a predetermined rate. The soil-bitunen shall have been

al | owned an adequate anount of time to cure. After curing, the mxture
shal | be shaped approximately to the specified |lines and grades and

t horoughly | oosened to its full depth and width. Rolling shall begin at the
out si de edge of the surface and proceed to the center, overlapping on
successive trips at |east one-half the width of the roller. Alternate
trips of the roller shall be slightly different |engths. The speed of the
roll er shall be such that displacenent of naterials does not occur

Density of conpacted m xture shall be at |east 100 percent of |aboratory
maxi mum density. Areas inaccessible to rollers shall be conpacted to the
required density with mechanical tanpers.

3.6 FI NI SHI NG

The surface of the top layer shall be finished to grade and cross section
shown. Finished surface shall be uniformtexture. Light blading during
rolling may be necessary for the finished surface to conformto the I|ines,
grades, and cross sections. Should the surface for any reason becone
rough, corrugated, uneven in texture, or traffic-marked prior to

conpl etion, such unsatisfactory portion shall be scarified, reworked,
relaid, or replaced as directed. Should any portion of the course, when

| ai d, becone watersoaked for any reason, that portion shall be renoved

i mediately, and the m x placed in a windrow and aerated until a noisture
content within the limts specified is obtained, and then spread, shaped,
and rolled as specified. Any material used in this manner nust neet the
specification requirements, including design asphalt content for the
specified application rate. Additional testing will be required for these
areas for tests specified in paragraph 3.9 SAMPLI NG AND TESTI NG

3.6.1 SMOOTHNESS

SECTI ON 02565 Page 10



ACCOVPANYI NG AVENDIVENT NO. 0002 TO SCLI Cl TATI ON NO. DACA63- 00- B- 0029

The surface of each |ayer shall show no deviations in excess of 9.5 mmfor
service roads and 15.0 mmfor the tank trail swhen tested with the
3.05-neter straightedge. Deviations exceeding this anount shall be
corrected by renoving material and replacing with new naterial, or by
reworki ng existing material and conpacting, as directed.

3.6.2  TH CKNESS CONTRCL

Conpact ed thickness of the stabilized course shall be within 12.7 mm of the
t hi ckness indicated. Were nmeasured thickness of the stabilized course is
nore than 12.7 nm deficient, such areas shall be corrected by scarifying,
addi ng new material of proper gradation, reblading, and reconpacting as
directed. Were the nmeasured thickness of the stabilized course is nore
than 12.7 nmthicker than indicated, the course shall be considered as
conforming to the specified thickness requirements. Average job thickness
shal |l be the average of all thickness neasurenents taken for the job, but
shall be within the thickness indicated.

3.7 CONSTRUCTI ON JO NTS

At the end of each day's construction, a straight transverse construction
joint shall be forned by cutting back into the conpleted work to forma
true vertical face free of |oose or shattered material. Material along
construction joints not properly conpacted shall be renpbved and repl aced
with soil-bitunmen that is m xed, noistened, and conpacted in accordance
with this specification

3.8 SAMPLI NG AND TESTI NG

Sanpling and testing shall be performed by an approved conmercial testing

| aboratory or by facilities furnished by the Contractor at no additiona
cost to the Government. No work requiring testing will be permtted unti
the facilities have been inspected and approved. Tests shall be perforned
in sufficient nunbers and at the |locations and times directed to ensure
that materials and conpaction neet specified requirements. Certified copies
of test results shall be furnished to the Contracting Oficer

3.8.1 FI ELD DENSI TY

Field in-place density shall be determined in accordance with ASTM D 1556
and ASTM D 2922. Wen ASTM D 2922 is used, the calibration curves shall be
checked, and adjusted if necessary, using the sand cone nethod as descri bed
i n paragraph Calibration of the ASTM publication. ASTM D 2922 results in a
wet unit weight of soil and when using this nethod, ASTM D 3017 shal |l be
used to determ ne the noisture content of the soil. The calibration curves
furnished with the noisture gauges shall be checked along with density
calibration checks as described in ASTM D 3017. The calibration checks of
both density and noi sture gauges shall be nmade at the beginning of a job on
each different type of material and at intervals as directed by the
Contracting O ficer. The followi ng nunber of tests shall be the m ninum
acceptable for each |ift of stabilized material. If ASTM D 2922 is used,

i n-place densities shall be checked by ASTM D 1556 at | east once per lift
for each 5000 square neters of stabilized material. Calibration curves and
calibration test results shall be furnished within 24 hours of conclusion
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of the tests. At least one field density test shall be perfornmed for each
700 square nmeters of each |layer of stabilized naterial

3.8.2 SI EVE ANALYSI S

Before starting work, at |east one sanple of material shall be testing in
accordance with ASTM D 136 and ASTM D 422 on sieves conforming to ASTM E 11.
After the initial test, a mninmmof one analysis shall be perforned for
each 1000 metric tons of in place material to be stabilized, with a mni num
of three anal yses for each day's run until the course is conpleted. When
the source of naterials is changed and deficiencies are found, the analysis
shal |l be repeated and the material already placed shall be retested to
determ ne the extent of unacceptable material. Al in-place unacceptable
material shall be replaced at no additional cost to the Governnent.

3.8.3 LIQU D LIMT AND PLASTI CITY | NDEX

One liquid limt and plasticity index shall be performed for each sieve
analysis. Liquid |linmt and plasticity index shall be in accordance with
ASTM D 4318.

3.8.4 EXTRACTI ON TEST

Extraction tests shall be conducted in accordance with ASTM D 2172, to
confirmthe anmpbunt of bitunen and npisture in the mxture. One test shal
be conducted for every 275 netric tons. Sanpling shall be taken in
accordance with ASTM D 979.

3.8.5 SMOOTHNESS TEST

Measurenents for deviation fromgrade and cross section shown shall be
taken in successive positions parallel to the road centerline, with a
3.05-neter straightedge. Measurenents shall al so be taken perpendicular to
the road centerline at 150-neter intervals.

3.8.6  THH CKNESS

Thi ckness of the stabilized course shall be nmeasured at intervals in such a
manner as to ensure one neasurenent for each 2500 square neters of
stabilized course. Measurenents shall be nade in 75 nmdianeter test hol es
penetrating the stabilized course.

3.9 MAI NTENANCE

Stabilized area shall be maintained in a satisfactory condition unti
accepted by the Contracting Oficer. Mintenance shall include i nmedi ate
repairs to any defects and shall be repeated as often as necessary to keep
the area intact. Defects shall be corrected as specified herein

3.10 TRAFFIC
Conpl eted portions of the soil-bitumen area may be opened to controlled

traffic within 4 hours of conpletion of the course, if approved by the
Contracting O ficer.
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SECTI ON 02754
CONCRETE PAVEMENTS
AVENDVENT NO. 0002

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnation only.

ACl | NTERNATI ONAL (ACl)

ACl 211.1

ACl 301

ACl 305R

(1991) Standard Practice for Selecting
Proportions for Normal, Heavyweight, and
Mass Concrete

(1996) Standard Specification for
Structural Concrete

(1991) Hot Weat her Concreting

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 184/ A 184M

ASTM A 615/ A 615M

ASTM C 31/ C 31M

ASTM C 33

ASTM C 39

ASTM C 94

ASTM C 123

ASTM C 143

ASTM C 150

ASTM C 192/ C 192M

ASTM C 231

(1996) Fabricated Deforned Steel Bar Mats
for Concrete Reinforcenment

(1996a) Deformed and Plain Billet-Stee
Bars for Concrete Reinforcenent

(1996) Making and Curing Concrete Test
Specinens in the Field

(1997) Concrete Aggregates

(1996) Conpressive Strength of Cylindrica
Concrete Speci nens

(1997) Ready-M xed Concrete

(1996) Lightweight Pieces in Aggregate
(1990a) Slunp of Hydraulic Cenent Concrete
(1997) Portland Cenent

(1995) Making and Curing Concrete Test
Specinens in the Laboratory

(1997) Air Content of Freshly M xed
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ASTM C 260

ASTM C 494

ASTM C 595

ASTM C 618

ASTM C 666

ASTM C 881

ASTM C 989

ASTM C 1077

ASTM D 1751

ASTM D 1752

ARMY CORPS OF ENG NEERS

COE CRD-C 130

COE CRD-C 300

COE CRD- C 540

COE CRD-C 572

Concrete by the Pressure Mt hod

(1995) Air-Entraining Adm xtures for
Concrete

(1992) Chenical Adnixtures for Concrete
(1998) Bl ended Hydraulic Cenents

(1997) Coal Fly Ash and Raw or Cal ci ned
Nat ural Pozzolan for Use as a M nera
Adm xture in Concrete

(1992) Resistance of Concrete to Rapid
Freezi ng and Thaw ng

(1990) Epoxy- Resi n-Base Bondi ng Systens
for Concrete

(1997) Ground Granul ated Bl ast - Furnace
Slag for Use in Concrete and Mrtars

(1997) Laboratories Testing Concrete and
Concrete Aggregates for Use in
Construction and Criteria for Laboratory
Eval uati on

(1983; R 1991) Prefornmed Expansion Joint
Filler for Concrete Paving and Structura
Construction (Nonextrudi ng and Resilient
Bi t um nous Types)

(1984; R 1996) Preformed Sponge Rubber and
Cork Expansion Joint Fillers for Concrete
Pavi ng and Structural Construction

(CoE)

(1989) Scratch Hardness of Coarse
Aggregate Particles

(1990) Specifications for Menbrane-Form ng
Conpounds for Curing Concrete

(1971; R 1981) Standard Specification for
Nonbi t um nous Inserts for Contraction
Joints in Portland Cenent Concrete
Airfield Pavenents, Sawabl e Type

(1974) Corps of Engineers Specifications
for Pol yvinyl chl oride Waterstop

NATI ONAL READY- M XED CONCRETE ASSCCI ATl ON ( NRMCA)
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NRMCA CPMB 100 (1996) Concrete Pl ant Standards
1.2  SYSTEM DESCRI PTI ON

This section is intended to stand alone for construction of concrete
(rigid) paverment. However, where the construction covered herein
interfaces with other sections, the construction at each interface shal
conformto the requirenents of both this section and the other section
i ncludi ng tol erances for both.

1.3 MEASUREMENT AND PAYMENT

Al work is incidental to the contract and no separate neasurenent and
paynent wi |l be nmde.

1.3.1 DELETED

1.3.2 DELETED

1.4  ACCEPTABILITY OF WORK

The pavenent will be accepted on the basis of tests made by the Governnent
and by the Contractor or its suppliers, as specified herein. The
CGovernment may, at its discretion, make check tests to validate the results
of the Contractor's testing. Concrete sanples shall be taken by the
Contractor at the placenment to determ ne the slunp, air content, and
strength of the concrete. Test cylinders shall be nade for determning
conformance with the strength requirenments of these specifications and,
when required, for deternmining the tine at which pavenents nmay be pl aced
into service. Al air content neasurenents shall be determined in
accordance with ASTM C 231. All slunp tests shall be nade in accordance
with ASTM C 143. Al test cylinders shall be 150 by 300 mm cylinders and
shal |l be fabricated in accordance with ASTM C 192/ C 192M using only steel
nol ds, cured in accordance with ASTM C 31/C 31M and tested in accordance
with ASTM C 39. A strength test shall be the average of the strengths of
two cylinders nade fromthe sane sanple of concrete and tested at 28 days.
The Contractor shall furnish all materials, labor, and facilities required
for nolding, curing, testing, and protecting test specinens at the site and
in the | aboratory.

1.4.1 Eval uati on Sanpling

Sanpling, testing, and m xture proportioning shall be perfornmed by a
conmer ci al Testing Laboratory, conformng with ASTM C 1077. The

i ndi vidual s who sanple and test concrete and concrete constituents shall be
certified as Anerican Concrete Institute (ACI) Concrete Field Testing
Technicians, Grade |I. The individuals who performthe inspection of
concrete shall be certified as ACI Concrete Construction |Inspector, Level
1. Al mx design, weekly quality control reports, snoothness reports,
and project certification reports shall be signed by a Regi stered Engi neer

1.4.2 Surface Testing
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Surface testing for surface snoot hness and plan grade shall be perforned
as indicated below by the Testing Laboratory. The neasurenents shall be
properly referenced in accordance with paving |ane identification and
stationing, and a report given to the Government within 24 hours after
nmeasurenent is made. A final report of surface testing, signed by a
Regi st ered Engi neer, containing all surface neasurenments and a description
of all actions taken to correct deficiencies, shall be provided to the
Gover nment upon concl usi on of surface testing.

1.4.2.1 Sur face Snpot hness Requi renents
The finished surfaces of the pavenents shall have no abrupt change of 3 mm
or nore, and all pavenents shall be within the tol erances specified in

Tabl e 1 when checked with the strai ghtedge.

TABLE 1
STRAI GHTEDGE SURFACE SMOOTHNESS- - PAVEMENTS

Direction Tol er ances
Pavenent Category of Testing nm
Al'l Concrete Pavenent Longi t udi nal 5
Transver se 6.5

1.4.2.2 Sur face Snoot hness Testing Met hod

The surface of the pavenent shall be tested with the strai ghtedge to
identify all surface irregularities exceeding the tol erances specified
above. The entire area of the pavenent shall be tested in both a

| ongi tudinal and a transverse direction on parallel |ines approxinately 4.5
m apart. The straightedge shall be held in contact with the surface and
noved ahead one-half the length of the strai ghtedge for each successive
neasurenent. The anount of surface irregularity shall be detern ned by

pl aci ng the strai ghtedge on the pavenent surface and allowing it to rest
upon the two hi ghest spots covered by its | ength and neasuring the maxi num
gap between the straightedge and the pavenent surface, in the area between
t hese two high points.

1.4.3 Edge Sl unp Testing and Confornance

When slip-formpaving is used, not nore than 15 percent of the total free
edge of the slipforned portion of the pavenent, shall have an edge sl unp
exceeding 6 nm and no slab shall have an edge slump exceeding 9 mm Edge
slunp shall be determ ned as above for surface snpothness, at each free
edge of each slipforned paving | ane constructed. Measurenents shall be
made at 1.5 to 4.5 m spacings, and as directed. Wen edge slunp exceedi ng
the imts specified above is encountered on either side of the paving

| ane, additional straightedge nmeasurenents shall be nade, if required, to
define the linear lints of the excessive slunmp. The concrete for the
entire width of the paving lane within these linmts of excessive edge slunp
shal | be renoved and replaced. Adding concrete or paste to the edge or
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ot herwi se mani pulating the plastic concrete after the sliding form has
passed, or patching the hardened concrete, shall not be used as a nethod
for correcting excessive edge sl unp.

1.4.4 Pl an Grade Testing and Confornance

The finished surface of the pavenents shall conform w thin the tol erances

shown in Table 1, to the lines, grades, and cross sections shown. The

finished surface of new abutting pavenents shall coincide at their

j uncture. The surfaces of other pavenents shall vary not nore than 18 mm
above or below the plan grade |ine or elevation indicated. Each pavenent
category shall be checked by the Contractor for confornmance with plan grade
requirenents by running lines of levels at intervals to determine the

el evation at each joint intersection

1.5 PRECONSTRUCTI ON TESTI NG OF MATERI ALS

The Contractor shall not be entitled to any additional paynment or extension
of time because of delays caused by sanpling and testing additiona

sources, or sanples, necessitated by failure of any sanples. Aggregates
shal |l be sanpled and tested by the certified Test Laboratory and shall be
representative of the materials to be used for the project. Test results,
signed by a Registered Engineer, shall be submtted 30 days before
conmenci ng paving. No aggregate shall be used unless test results show
that it nmeets all requirements of these specifications, including
conpliance with ASTM C 33 and deleterious materials linitations.

1.5.1 Fl exural Strength

Each | ot of pavement will be evaluated for acceptance in accordance wth
the followi ng procedures. The Contractor shall be responsible for al
testing required herein. Testing shall be perfornmed by an approved
commercial laboratory. Results of strength tests will not be used for
paynent adj ustnments.

1.5.2 Sanpl i ng and Testing

One conposite sanple of concrete fromeach sublot shall be obtained in
accordance with ASTM C 172 from on batch or truckl oad. Test beans, 152 by
152 nm shall be fabricated and cured in accordance with ASTM C 31/ C 31M
and tested in accordance with ASTM C 78. Two test beans per sublot (8 per
lot) shall be fabricated and cured and tested as specified in Paragraph
Testing and Inspection for Quality Control.

1.6 SUBM TTALS
CGovernment approval is required for submttals with a "GA" designation
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:
SD-01 Data

Equi pnent; FI QO
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Manufacturer's literature on the concrete plant; mxing equi pnment; hauling
equi pnent; placing and finishing, and curing equiprent; at |east 7 days
prior to start of paving.

SD- 07 Schedul es

Pavi ng; FI QO

Pavi ng Schedul es at |east 7 days prior to start of paving.
SD-08 Statenents

M xture Proportions; GA

The report of the Contractor's mxture proportioning studies showing the
proportions of all ingredients and supporting information on aggregate and
other materials that will be used in the manufacture of concrete, at |east
14 days prior to conmenci ng concrete placing operations.

1.7 EQUI PMENT
1.7.1 Bat chi ng and M xi ng

The batching plant shall conformto NRMCA CPMB 100, the equi pnent
requirenents in ASTM C 94, and as specified. Wter shall not be wei ghed or
nmeasured cunul atively with another ingredient. Al concrete materials

bat ching shall neet ASTM C 94 requirenents. M xers shall be stationary

m xers. Batching, mxers, nmixing tine, permtted reduction of m xing
tinme, and concrete uniformty shall neet the requirements of ASTM C 94, and
shal | be docurmented in the initial weekly QC Report.

1.7.2 Transporting Equi prent

Transporting equi pment shall be in conformance with ASTM C 94 and as
specified herein. Concrete shall be transported to the paving site in
rear-dunp trucks, or in agitators. Bottomdunp trucks shall not be used
for delivery of concrete.

1.7.3 Del i very Equi prment

When concrete transport equi pnent cannot operate on the paving | ane,
side-delivery transport equi pnent consisting of self-propelled noving
conveyors shall be used to deliver concrete fromthe transport equi prment
and discharge it in front of the paver. Front-end |oaders, dozers, or
simlar equiprment shall not be used to distribute the concrete.

1.7. 4 Paver - Fi ni sher

The paver-finisher shall be a heavy-duty, self-propelled nmachine designed
specifically for paving and finishing high quality pavenent. The
paver-finisher shall weigh at |east 3280 kg per m of |ane width, and shal
be powered by an engi ne having at | east 15000 Wper neter of |ane width.
The paver-finisher shall spread, consolidate, and shape the plastic
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concrete to the desired cross section in one pass. The paver-finisher
shal | be equipped with a full w dth "knock-down" auger, capable of
operating in both directions, which will evenly spread the fresh concrete
in front of the screed or extrusion plate. Inmmrersion vibrators shall be
gang nounted at the front of the paver on a franme equi pped with suitable
controls so that all vibrators can be operated at any desired depth within
the slab or conpletely withdrawn fromthe concrete. The vibrators shall be
automatically controlled so that they will be inmediately stopped as
forward notion of the paver ceases. The spacing of the imersion vibrators
across the paving | ane shall be as necessary to properly consolidate the
concrete, but the clear distance between vibrators shall not exceed 750 mm
and the outside vibrators shall not exceed 300 mm fromthe edge of the
| ane. The paver-finisher shall be equipped with a transversely oscillating
screed or an extrusion plate to shape, conpact, and snooth the surface.

1.7.4.1 Paver - Fi ni sher with Fi xed Forns
The paver-finisher shall be equi pped with wheels designed to ride the
forns, keep it aligned with the forns, and to spread the preventing
def ormati on of the forns.

1.7.4.2 Sl i pf orm Paver - Fi ni sher
The slipform paver-finisher shall be automatically controlled and craw er
nounted with padded tracks. Horizontal alignnment shall be electronically
referenced to a taut wire guideline. Vertical alignnent shall be
el ectronically referenced on both sides of the paver to a taut wire
guideline, to an approved | aser control system or to a ski operating on a
conpleted Iane. Control froma slope-adjustnment control or control
operating fromthe underlying material shall not be used.

1.7.4.3 O her Types of Finishing Equi pnent

Clary screeds or other rotating tube floats will not be allowed on the
proj ect.

1.7.5 Curing Equi pnent
Equi pnent for curing is specified in paragraph CURI NG
1.7.6 Texturing Equi pnent
Texturing equi pnent shall be as specified bel ow
1.7.6.1 Fabric Drag
A fabric drag shall consist of a piece of fabric material as w de as the
| ane width securely attached to a separate wheel nounted franme spanning the
paving |lane or to one of the other simlar pieces of equipnent. The
material shall be wi de enough to provide 300 to 450 nm dragging flat on
t he pavenment surface. The fabric material shall be clean, reasonably new

burl ap, kept clean and saturated during use.

1.7.7 Sawi ng Equi pnent
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Equi pnent for sawing joints and for other sinmilar sawi ng of concrete shal
be standard di anond-ti p-bl aded concrete saws nounted on a wheel ed chassis.

.7.8 Strai ght edge

The Contractor shall furnish and maintain at the job site one 3.66 m
strai ghtedge for testing concrete surface snoothness. The straightedge
shal |l be constructed of al um numor nmagnesium alloy and shall have bl ades
of box or box-girder cross section with flat bottom adequately reinforced
to insure rigidity and accuracy. Straightedges shall have handl es for
operation on the pavenent.

PART 2 PRODUCTS

2.

1 CEMENTI TI QUS MATERI ALS

Cenentitious materials shall be portland cenent and shall conformto
appropriate specifications |isted bel ow

1.1 Port| and Cenent

Portl and cenment shall conformto ASTM C 150 Type Il, |owalkali.

. 1.2 H gh-Early-Strength Portland Cenent

Hi gh-early-strength cenent shall conformto ASTM C 150 Type I1l, with C3A
limted to 5 or 8 percent, lowalkali.

. 1.3 Pozzol an (Fly Ash)

Fly ash shall conformto ASTM C 618 Class F, including all the
suppl enentary optional physical requirenments.

.2 AGGREGATES

Aggregates shall consist of clean, hard, uncoated particles neeting the
requi renents of ASTM C 33, including deleterious materials, abrasion |oss
and soundness requirenents of ASTM C 33, and ot her requirenments specified
her ei n.

2.1 Coar se Aggregate

Coarse aggregate shall consist of crushed gravel, crushed stone, or a
conbination thereof. [ The nom nal naxi mum size of the coarse aggregate
shall be 25.0 nm When the nonminal nmaxi mum size is greater than 25.0 mm

t he aggregates shall be furnished in two ASTM C 33 size groups, No. 67 and
No. 4. The anount of deleterious material in each size of coarse aggregate
shall not exceed the limts shown in ASTM C 33 C ass 1N, 4M or 4S,
dependi ng on the weat hering region, and the following limts:

a. Lightweight particles 1.0 nax. percent by nmass (ASTM C 123).

b. Oher soft particles 2.0 nax. percent by nmass (COE CRD- C 130).
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c. Total of all deleterious 5.0 nax. percent by nmass (substances
listed in ASTM C 33 and above, exclusive of nmaterial finer than
0.075 mm sieve).

d. The separation nediumfor |ightweight particles shall have a
density of 2.0 My/cubic neters.

2.2.2 Fi ne Aggregate

Fi ne aggregate shall consist of natural sand, manufactured sand, or a

conbi nation of the two, and shall be conposed of clean, hard, durable
particl es. Al fine aggregate shall be conposed of clean, hard, durable
particles neeting the requirements of ASTM C 33 and the requirenents
herein. The anount of deleterious material in the fine aggregate shall not
exceed the limts in ASTM C 33and shall not exceed the following limts:

a. Lightweight particles (ASTM C 123) 1.0 percent nax. by nass using
a mediumwith a density of 2.0 My/cubic neter.

b. The total of all deleterious material types, listed in ASTM C 33
and above, shall not exceed 3.0 percent of the nmass of the fine
aggr egat e.

2.3 CHEM CAL ADM XTURES

Air-entraining adnm xture shall conformto ASTM C 260. An accel erator shal
be used only when specified in paragraph SPECH FI ED CONCRETE STRENGTH AND
OTHER PROPERTI ES and shall not be used to reduce the ampunt of cenentitious
materi al used. Accelerator shall conformto ASTM C 494Type C. Cal ci um
chloride and adm xtures containing calciumchloride shall not be used. A
wat er -reduci ng or retarding adm xture shall neet the requirenents of ASTM C
494, Type G or H adm xtures are not all owed.

2.4  CURI NG MATERI ALS
Menbrane form ng curing conpound shall be a white pignented conpound
conformng to COE CRD-C 300. Burlap shall be new or shall be clean
mat eri al never used for anything other than curing concrete.

2.5 WATER

Water for mxing and curing shall be clean, potable, and free of injurious
amounts of oil, acid, salt, or alkali.

2.6 JO NT MATERI ALS
2.6.1 Expansi on Joint Materi al

Expansion joint filler shall be a preforned naterial conformng to ASTM D
1751. Expansion joint filler shall be 20 mm thick

2.6.2 Contraction Joint Inserts
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Sawabl e contraction joint inserts shall conformto COE CRD C 540.

2.7 REI NFORCI NG

2.7.1 Gener al
Rei nforcing bars shall conformto ASTM A 615/ A 615M Grade 60. Bar mats
shall conformto ASTM A 184/ A 184M Reinforcenent shall be free from
| oose, flaky rust, |oose scale, oil, grease, nud, or other coatings that
m ght reduce the bond with concrete.

2.8 DOVELS AND Tl E BARS

2.8.1 Dowel s
Dowel s shall be single piece, plain (non-deforned) steel bars conformng to
ASTM A 615/ A 615M Grade 60 or higher. Dowels shall be free of |oose, flaky
rust and | oose scale and shall be clean and straight.

2.8.2 Tie Bars
Tie bars shall be deforned steel bars confornmng to ASTM A 615/ A 615M Grade
60. Grade 60 or higher shall not be used for bars that are bent and
strai ght ened during construction.

2.9 EPOXY RESI N
Al'l epoxy-resin naterials shall be two-component materials conformng to
ASTM C 881, C ass as appropriate for each application tenperature to be
encount ered; except, that in addition, the naterials shall neet the

foll owi ng requirenents:

a. Material for use for enbeddi ng dowels and anchor bolts shall be
Type |V, G ade 3.

b. WMaterial for use as patching for conplete filling of spalls, wde
cracks, and other voids and for use in preparing epoxy resin
nortar shall be Type Ill, Gade as approved.

c. Material for injecting cracks shall be Type IV, Gade 1.

d. WMaterial for bonding freshly nmixed portland cenment concrete,
nortar, or freshly nixed epoxy resin concrete to hardened concrete
shal | be Type V, Grade as approved.

2.10  SPECI FI ED CONCRETE STRENGTH AND OTHER PROPERTI ES

2.10.1 Specified Flexural Strength
Specified flexural strength, R for concrete is 4,489 kPa at 14 days as
determ ned by tests nade in accordance with ASTM C 192/ C 192M  Maxi mum
al |l onabl e water-cenentitious material ratio is 0.45. The

wat er-cenentitious material ratio will be the equivalent water-cenment ratio
as determned by conversion fromthe weight ratio of water to cenent plus
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pozzol an, by the mass equi val ency nethod described in ACl 211.1. The
concrete shall be air-entrained with a total air content of 5 plus or mnus
1 percentage points, at the point of placement. Air content shall be
determ ned in accordance with ASTM C 231. The naxi num al | owabl e sl unmp of
the concrete at the point of placement shall be 75 nm for pavenent
constructed with fixed forns. For slipfornmed paverment, at the start of the
project, the Contractor shall select a naxi mum allowabl e slunp which will
produce in-place pavenent neeting the specified tolerances for control of
edge sl unp.

2.10.2 Concrete Tenperature

The tenperature of the concrete as delivered shall conformto the

requi renents of paragraphs, Paving in Hot Weather and Paving in Cold
Weat her. Tenperature of concrete shall be determned in accordance with
ASTM C 1064.

2.10.3 Concrete Strength for Final Acceptance

The strength of the concrete will be considered acceptabl e when the average
14 day flexural strengths for each | ot are above the "Specified Flexura
Strength", and no individual set (2 beans per sublot) in the lot are 170
kPA or nore below the "Specified Flexural Strength.” |[If any |lot or sublot,
respectively, fails to neet the above criteria, the ot or sublot shall be
renoved and replaced at no additional cost to the Government.

2.11 M XTURE PROPORTI ONS BY CONTRACTOR
2.11.1 Conposition

Concrete shall be conposed of cenmentitious material, water, fine and coarse
aggregates, and adm xtures. The cenentitious material shall be portland
cenent, or blended cenent or only portland cement in conbination with
pozzol an. Pozzolan, if used, shall consist of not |ess than 15 percent of
the cenentitious material by mass and not nore than 35 percent. The tota
portland cenent content shall be at |east 6.8 kg/cubic nmeter. Adm xtures
shal |l consist of air entrained adm xture and nay al so i ncl ude, as approved
accel erator retarder water-reducing adm xture. |f water-reducer is used,

it shall be used only at the dosage determ ned during m xture proportioning
sutdies. High range water-reducing adm xtures and adm xtures to produce

fl owabl e concrete shall not be used.

2.11.2 Concrete Proportioning Studies, Pavenent Concrete

Trial design batches, nixture proportioning studies, and testing

requi renents shall be the responsibility of the Contractor. M xture
proportioning studies shall be perfornmed by a commercial |aboratory,

i nspected by the Governnent, and approved in witing. The |aboratory
performng the m xture proportioning shall conformwi th ASTM C 1077.
Strength requirements during mxture proportioning studies shall be based
on flexural strength as determ ned by test specinmens fabricated in
accordance with ASTM C 192/ C 192M and tested in accordance with ASTM C 78.
Sanples of all materials used in mxture proportioning studies shall be
representative of those proposed for use on the project and shall be
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acconpani ed by the manufacturer's or producer's test reports indicating
conpliance with these specifications. Trial mxtures having proportions,
slunps, and air content suitable for the work shall be based on net hodol ogy
described in ACI 211.1, nodified as necessary to acconpdate fl exura

st rengt h.

2.11.2. 1 Wat er - Cenent Ratio

At |east three different water-cenent ratios, which will produce a range of
strength enconpassing that required on the project, shall be used. The
maxi mum al | owabl e wat er-cenent ratio required in paragraph Maxi mum
Water-Cenent Ratio will be the equival ent water-cenent ratio as determ ned
by conversion fromthe nass ratio of water to cenment plus pozzolan, by the
wei ght equi val ency nethod as described in ACI 211.1. |If pozzolan is used
in the concrete mxture, the m ninum pozzol an content shall be 15 percent
by mass of the total cenentitious naterial, and the naxi num shall be 35
percent. Laboratory trial mxtures shall be proportioned for nmaxi num
permtted slunp and air content.

2.11.2.2 Trial Mxture Studies

Separate sets of trial mxture studies shall be made for each conbination
of cenmentitious materials and each conbi nati on of adm xtures proposed for
use. No conbination of either shall be used until proven by such studies,
except that, if approved in witing and otherwi se permtted by these
specifications, an accelerator or a retarder nmay be used w thout separate
trial mxture study. Separate trial mxture studies shall also be nade for
concrete for any placing nethod proposed which requires special properties.
The tenperature of concrete in each trial batch shall be reported. Each
m xture shall be designed to pronpte easy and suitable concrete placenent,
consolidation and finishing, and to prevent segregati on and excessive

bl eeding. Concrete proportioning studies shall be perforned using the
foll owi ng procedures:

2.11.2.3 M xture Proportioning for 90 Day Fl exural Strength
The following step by step procedure shall be foll owed:
a. Fabricate all beans for each m xture fromthe sane batch or bl end of
batches. Fabricate and cure all beans in accordance with ASTM C 192/C
192M wusing 152 by 152 nm beans.
b. Test beans in accordance with ASTM C 78.

C. Fabricate and cure test beans fromeach mxture for 7, 14, and 90-day
flexural tests; 6 beans to be tested per age.

d. Using the average strength for each w c at each age, plot all results
fromeach of the three m xtures on separate graphs for w c versus:

7-day flexural strength

14-day flexural strength
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e. Fromt hese graphs select a wc that will produce a mxture giving a 14
day flexural stregth equal to the required strengthy determned in
accordance with paragraph "Average Flexural Strength Required for M xtures."

f. No concrete pavenent shall be placed until the Contracting O ficer has
approved the Contractor's m xture proportions.

2.11.3 Contractor Quality Control for Average Flexural Strength

The Contractor's day to day production shall be controlled (CQC) in
accordance with the criteria herein, in the follow ng subparagraphs, and in
par agraph, "Concrete Strength Testing for CQC." This is entirely different
fromthe acceptance requirenents of paragraph "Concrete Strength for Fina
Acceptacne," and it is mandatory that both sets of requirements nust be
nmet. If at any tine, the 14-day flexural strength, for any lot, is 410 kPa
or nore below the 'required average 14-day flexural strength', as specified
bel ow, the paving operation shall be stopped and the Contractor shall take
necessary steps to inprove the m xture proportioning, materials, or the
batching and nixing to increase the strength. The paving operations shal
not reconmrence until the Contracting Oficer has approved the Contractor's
proposed changes in witing.

PART 3 EXECUTI ON
3.1 CONDI TI ONI NG OF UNDERLYI NG MATERI AL

Underlying material, base course, upon which concrete is to be placed shal
be clean, danp, and free fromdebris, waste concrete or cenent, frost, ice,
and standing or running water. After the underlying material has been
prepared for concrete placenent, no equi pnment shall be permtted thereon

3.2  VEATHER LI M TATI ONS
3.2.1 Hot Weat her Pavi ng

The tenperature of concrete shall not exceed 32 degrees C. Steel forns,
dowel s and reinforcing shall be cooled prior to concrete placenent when
steel tenperatures are greater than 49 degrees C

3.2.2 Col d Weat her Pavi ng

The anbi ent tenperature of the air at the placing site and the tenperature
of surfaces to receive concrete shall be not |less 5 degrees C. The
tenperature of the concrete when placed shall be not |ess than 10 degrees C.

Materials entering the m xer shall be free fromice, snow, or frozen
unps. Salt, chemicals or other materials shall not be incorporated in the
concrete to prevent freezing. Cal ciumchl oride shall not be used at any
time. Covering and other nmeans shall be provided for nmintaining the
concrete at a tenperature of at |least 10 degrees C for not |less than 72
hours after placing, and at a tenperature above freezing for the renai nder
of the curing period. Pavenent danmaged by freezing shall be conpletely
renoved and replaced at the Contractor's expense as specified in paragraph
REPAI R, REMOVAL, AND REPLACEMENT OF SLABS.
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3.

3.

3  CONCRETE PRODUCTI ON
3.1 CGeneral Requirenents

Concrete shall be deposited in front of the paver within 45 mnutes from
the tine cenent has been charged into the mxing drum except that if the
anbient tenperature is above 32 degrees C, the tine shall be reduced to 30
m nutes. Every |l oad of concrete delivered to the paving site shall be
acconpani ed by a batch ticket fromthe operator of the batching plant.

Ti ckets shall show at |east the mass, or volune, of all ingredients in each
batch delivered, and the tine of day. Tickets shall be delivered to the
pl aci ng foreman who shall keep themon file and deliver themto the
Government daily.

. 3.2 Transporting and Transfer-Spreadi ng Operations

Non- agi tating equi pnent shall be used only on snpoth roads and for hau
time less than 15 minutes. Equi pnent shall be allowed to operate on the
underlying material only if no damage is done to the underlying materia
and its degree of conpaction. Any disturbance to the underlying nmateria
t hat does occur shall be corrected before the paver-finisher reaches the
| ocation of the disturbance and the equi pnment shall be replaced or
procedures changed to prevent any future damage. Additi onal water nay be
added to truck mxers to bring the slunp within the specified range
provided the nmixture water-cenment ratio i s not exceeded.

.4 PAVI NG

Paverment shall be constructed with paving and finishing equipnent utilizing
fixed forns or slipforns.

4.1 Consol i dati on

The paver vibrators shall be inserted into the concrete not closer to the
underlying material than 50 mMm The vibrators or any tanping units in
front of the paver shall be automatically controlled so that they shall be
stopped i nmedi ately as forward notion ceases. Excessive vibration shal

not be permitted. Concrete in snmall, odd-shaped slabs or in |ocations

i naccessible to the paver nounted vibration equi pnent shall be vibrated
with a hand-operated i nmersion vibrator. Vibrators shall not be used to
transport or spread the concrete.

. 4.2 Qperation

When the paver is operated between or adjacent to previously constructed
paverment (fill-in |anes), provisions shall be made to prevent damage to the
previously constructed pavenent, including keeping the existing pavenment
surface free of any debris, and placing rubber nmats beneath the paver
tracks. Transversely oscillating screeds and extrusion plates shal

overlap the existing pavenent the mninmum possible, but in no case nore

t han 200 nm

3.4.3 Required Results
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The paver-finisher shall be operated to produce a thoroughly consolidated
slab throughout, true to Iine and grade within specified tol erances. The
paver-finishing operation shall produce a surface finish free of
irregularities, tears, voids of any kind, and any other discontinuities.

It shall produce only a very mnimum of paste at the surface. Miltiple
passes of the paver-finisher shall not be permtted. The equipnent and its
operation shall produce a finished surface requiring no hand finishing,
other than the use of cutting strai ghtedges, except in very infrequent
instances. No water, other than true fog sprays (mst), shall be applied
to the concrete surface during paving and finishing.

3.4.4 Fi xed Form Pavi ng

Fornms shall be steel, except that wood forns nmay be used for curves having
aradius of 45 m or less, and for fillets. Fornms may be built up with
nmetal or wood, added only to the base, to provide an increase in depth of
not more than 25 percent. The base width of the formshall be not |ess
than eight-tenths of the vertical height of the form except that forns 200
mm or less in vertical height shall have a base width not |less than the
vertical height of the form Wod forns for curves and fillets shall be
adequate in strength and rigidly braced. Forms shall be set on firm
material cut true to grade so that each form section when placed will be
firmy in contact with the underlying layer for its entire base. Forns
shall not be set on blocks or on built-up spots of underlying nmateri al
Fornms shall remain in place at |east 12 hours after the concrete has been
pl aced. Fornms shall be renpbved w thout injuring the concrete.

3.4.5 Sl i pf orm Pavi ng

The slipform paver shall shape the concrete to the specified and indicated
cross section in one pass, and shall finish the surface and edges so that
only a very m ni mum anount of hand finishing is required. Dowels shall not
be installed by dowel inserters attached to the paver or by any other neans
of inserting the dowels into the plastic concrete.

3.4.6 Pl aci ng Rei nforcing Stee

Rei nf orcement shall be positioned on suitable chairs securely fastened to
t he subgrade prior to concrete placenent, or may be placed on an initia

| ayer of consolidated concrete, with the subsequent |ayer placed within 30
m nutes of the first layer placenent.

3.4.7 Pl aci ng Dowel s and Tie Bars

Dowel s shall be installed with alignnent not greater than 1 nm per 100 mm
Except as otherw se specified below, |ocation of dowels shall be within a
hori zontal tolerance of plus or mnus 15 mmand a vertical tol erance of
plus or mnus 5 mMm The portion of each dowel intended to nove within the
concrete or expansion cap shall be painted with one coat of rust inhibiting
primer paint, and then oiled just prior to placenent. Dowels and tie bars
in joints shall be omtted when the center of the dowel or tie bar is
| ocated within a horizontal distance froman intersecting joint equal to or
| ess than one-fourth of the slab thickness.
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3.4.7.1 Contraction Joints

Dowel sandtie bars in | ongitudinal and transverse contraction joints within
the paving | ane shall be held securely in place by neans of rigid netal
basket assenblies. The dowelsand tie bars shall be welded to the assenbly
or held firmy by mechanical |ocking arrangenents that will prevent them
from beconing distorted during paving operations. The basket assenblies
shal |l be held securely in the proper |ocation by neans of suitabl e anchors.

3.4.7.2 Construction Joints-Fi xed Form Pavi ng

Installati on of dowel sand tie bars shall be by the bonded-in-place nethod,
supported by nmeans of devices fastened to the forns. Installation by
renoving and replacing in prefornmed holes will not be permtted.

3.4.7.3 Dowel s Installed in Hardened Concrete

Installation shall be by bonding the dowels into holes drilled into the
hardened concrete. Holes approximately 3 mm greater in dianeter than the
dowel s shall be drilled into the hardened concrete. Dowels shall be bonded
in the drilled holes using epoxy resin injected at the back of the hole
before installing the dowel and extruded to the collar during insertion of
the dowel so as to completely fill the void around the dowel. Application
by buttering the dowel shall not be pernitted. The dowels shall be held in
alignment at the collar of the hole, after insertion and before the grout
hardens, by neans of a suitable netal or plastic collar fitted around the
dowel. The vertical alignnment of the dowels shall be checked by placing

t he strai ghtedge on the surface of the pavenent over the top of the dowel
and neasuring the vertical distance between the strai ghtedge and the

begi nni ng and endi ng point of the exposed part of the dowel.

3.4.7. 4 Expansi on Joints

Dowel s in expansion joints shall be installed by the bonded-in-place nethod
or by bonding into holes drilled in hardened concrete, using procedures
speci fied above.

3.5 FI NI SHI NG

Clary screeds, "bridge deck" finishers, or other rotating pipe or tube type
equi pnent shall not be permitted. The sequence of nachi ne operations shal
be transverse finishing, |ongitudinal machine floating if used,

strai ghtedge finishing, texturing, and then edging of joints. Hand
finishing shall be used only infrequently and only on isolated areas of odd
sl ab shapes and in the event of a breakdown of the nechanical finishing
equi pnment. Suppl emental hand finishing for nmachine fini shed pavenent shal
be kept to an absolute m ninmum Equi prent to be used for suppl erental hand
finishing shall primarily be 3 to 4 m cutting straightedges; only very
sparing use of bull floats shall be allowed. At no tine shall water be
added to the surface of the slab in any way, except for fog (mst) sprays
to prevent plastic shrinkage cracking.

3.5.1 Machi ne Fi nishing Wth Fi xed Forns
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The machi ne shall be designed to ride the forns. Machines that cause

di spl acenent of the forns shall be replaced. The machine shall nake only
one pass over each area of pavenment. |If the equi pnent and procedures do
not produce a surface of uniformtexture, true to grade, in one pass, the
operation shall be inmediately stopped and the equi pnrent, m xture, and
procedures adjusted as necessary.

3.5.2 Machi ne Finishing Wth Slipform Pavers

If there is sufficient concrete slurry or fluid paste on the surface that
it runs over the edge of the pavenent, the paving operation shall be

i medi ately stopped and the equi prent, mixture, or operation nodified to
prevent formation of such slurry. Any slurry which does run down the
vertical edges shall be imediately renoved. No slurry, concrete or
concrete nortar shall be used to build up along the edges of the pavenent
to conmpensate for excessive edge slunp, either while the concrete is
plastic or after it hardens.

3.5.3 Surface Correction

While the concrete is still plastic, irregularities and marks in the
paverment surface shall be elimnated by neans of cutting straightedges, 3
to4 m in length. Depressions shall be filled with freshly m xed
concrete, struck off, consolidated, and refinished. Projections above the
required el evation shall also be struck off and refinished. Long-handl ed,
flat "bull floats" shall be used sparingly and only as necessary to correct
m nor, scattered surface defects. Finishing with hand floats and trowel s
shall be held to the absol ute nmini mum necessary. Joints and edges shal

not be overfini shed.

3.5. 4 Hand Fi ni shi ng

Hand fi ni shing operations shall be used only for those unusual slabs as
specified previously. Gate tanpers (jitterbugs) shall not be used. As
soon as placed and vibrated, the concrete shall be struck off and screeded.
The surface shall be tanped with a strike-off and tanping screed, or

vibratory screed. Imediately followi ng the final tanping of the surface,
t he pavenent shall be floated longitudinally. Long-handled, flat bul
floats shall be used sparingly and only as necessary to correct surface
defects. Finishing with hand floats and trowels shall be held to the

absol ute m ni nrum necessary. Joints and edges shall not be overfini shed.

No wat er shall be added to the pavenent during finishing operations.

3.5.5 Texturing

Before the surface sheen has di sappeared and before the concrete hardens,
the surface of the pavenent shall be given a texture as described herein
Following initial texturing on the first day of placenent, the Placing
Foreman, Contracting O ficer representative, and a representative of the
Usi ng Agency shall inspect the texturing for conpliance with design
requirenents. After curing is conplete, all textured surfaces shall be

t horoughly power brooned to renove all debris. Any type of transverse
texturing shall produce grooves in straight |lines across each lane within a
tol erance of plus or minus 13 mm of a true line. The concrete in areas of
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recesses for tie-down anchors, lighting fixtures, and other outlets in the
paverment shall be finished to provide a surface of the sane texture as the
surroundi ng area

3.5.5.1 W re-Conmb Texturing

Surface texture transverse to the pavenent center line shall be applied
using a nechanical wire conb drag. The conb shall be capable of traversing
the full width of the pavenent in a single pass at a uniform speed and with
a uniformpressure. Successive passes of the conb shall be overl apped the
nm ni mum necessary to obtain a continuous and uniformy textured surface.
The scores shall be 2 to 5 nm deep, 1.5 to 3 nm wi de, and spaced 10 mm
apart.

3.5.6 Edgi ng

The edges of slipformed | anes shall not be edged. After texturing has been
conpl eted, the edge of the slabs along the forns shall be carefully
finished with an edging tool to forma snooth rounded surface of 3 mm
radius. No water shall be added to the surface during edging.

3.6 CURI NG

Concrete shall be continuously protected agai nst | oss of npisture and rapid
tenperature changes for at |east 7 days fromthe conpletion of finishing
operations. Unhardened concrete shall be protected fromrain and fl ow ng
water. During hot weather with | ow humdity and/or wi nd, the Contractor
shall institute neasures to prevent plastic shrinkage cracks from
devel opi ng. AClI 305R contains neans of predicting plastic shrinkage
cracki ng and preventative neasures. Plastic shrinkage cracks that occur
shall be filled by injection of epoxy resin after the concrete hardens.

Pl astic shrinkage cracks shall never be trowel ed over or filled with
slurry. Curing shall be acconplished by one of the follow ng nethods.

3.6.1 Menmbrane Curing

A uni form coating of white-pignmented nenbrane-formng curing conpound shal
be applied to the entire exposed surface of the concrete including pavenment
edges as soon as the free water has di sappeared fromthe surface after
finishing. |If evaporation is high and no noisture is present on the
surface even though bl eeding has not stopped, fog sprays shall be used to
keep the surface moist until setting of the cement occurs. Curing conpound
shall then be inmmediately applied. Curing conpound shall be applied to the
finished surfaces by nmeans of a self-propelled autonmatic sprayi ng nmachi ne,
equi pped with nmultiple spraying nozzles with wind shields, spaning the
new y paved |ane. The curing conpound shall be applied at a maxi num
application rate of 5 square neters per L. The application of curing
conpound by hand- operated, nmechanical powered pressure sprayers will be
permtted only on odd wi dths or shapes of slabs where indicated and on
concrete surfaces exposed by the renoval of forns. The conmpound shall form
a uniform continuous, cohesive filmthat will not check, crack, or peel
and that will be free from pinholes and other discontinuities. Areas where
the curing compound devel ops the above defects or is damaged by heavy
rainfall, sawing or other construction operations within the curing period,
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shal |l be i medi ately resprayed.
3.6.2 Moi st Curing

Concrete to be noist-cured shall be maintai ned continuously wet for the
entire curing period, comencing i mediately after finishing. Surfaces
shal | be cured by ponding, by continuous sprinkling, by continuously
saturated burlap or cotton nats, or by continuously saturated plastic
coated burlap. |npervious sheet curing shall not be used.

3.7 JANTS

No deviation fromthe jointing pattern shown on the draw ngs shall be nade
wi thout witten approval of the Design District Pavenent or Geotechnica
Engineer. Al joints shall be straight, perpendicular to the finished
grade of the pavenent, and continuous fromedge to edge or end to end of

t he paverment with no abrupt offset and no gradual deviation greater than 13
mm

3.7. 1 Longi tudi nal Construction Joints

Dowel s shall be installed in the |ongitudinal construction joints, or the
edges shall be thickened as indicated.

3.7.2 Transverse Construction Joints

Transverse construction joints shall be installed at a planned transverse
joint, at the end of each day's placing operations and when concrete

pl acenent is interrupted. Transverse construction joints shall be
constructed either by utilizing headers and hand pl acenent and fi ni shing
techni ques, or by placing concrete beyond the transverse construction joint
| ocation and then saw cutting full depth and renoving concrete back to the
transverse construction joint location. For the |atter case, dowels shal
be installed using nethods for dowels installed in hardened concrete

descri bed above. Al transverse construction joints shall be dowell ed.

3.7.3 Expansi on Joints

Expansi on joints shall be formed where indicated, and about any structures
and features that project through or into the pavenent, using preforned
joint filler of the type, thickness, and width indicated, and shall extend
the full slab depth. Edges of the concrete at the joint face shall be
edged. The joint filler strips shall be installed to forma recess at the
paverment surface to be filled with joint sealant. Expansion joints shal
be constructed with thickened edges for |oad transfer

3.7. 4 Slip Joints
Slip joints shall be installed the full depth of the slab using expansion
joint preformed joint filler material attached to the face of the origina
concrete placenent. A reservoir for joint sealant shall be constructed at
the top of the joint. Edges of the joint face shall be edged.

3.7.5 Contraction Joints
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Transverse and | ongitudinal contraction joints shall be of the
weakened- pl ane or dummy type. Longitudinal contraction joints shall be
constructed by sawing a groove in the hardened concrete with a power-driven
saw. Transverse contraction joints shall be constructed in confornance
with requirenents for sawed joints.

3.7.5.1 Sawed Joi nts

Sawed contraction joints shall be constructed by sawing a groove in the
concrete with a 3 mm blade to the indicated depth. The tine of initia
sawi ng shall vary depending on existing and antici pated weather conditions
and shall be such as to prevent uncontrolled cracking of the pavenent.
Sawi ng of the joints shall commence as soon as the concrete has hardened
sufficiently to permit cutting the concrete w thout chipping, spalling, or
tearing. The joints shall be sawed at the required spacing consecutively
in the sequence of the concrete placenent. Sawing at a given joint

| ocation shall be discontinued when a crack devel ops ahead of the saw cut.
I mredi ately after the joint is sawed, the saw cut and adj acent concrete
surface shall be thoroughly flushed with water until all waste from saw ng
is renoved fromthe joint. The surface shall be resprayed with curing
conpound as soon as free water disappears. The top of the joint opening
and the joint groove at exposed edges shall be tightly sealed with cord or
backer rod before the concrete in the region of the joint is resprayed with
curing conpound.

3.7.5.2 I nsert-Type Joints

Insert-type joints shall not be used for slipformed pavenents. Insert-type
non-nmetallic contraction joints shall be constructed by installing a
prefornmed insert in the plastic concrete to forma weakened plane to induce
cracking. Inserts shall be installed using a nachi ne equi pped with a
vibrating bar for cutting a groove in the plastic concrete for placenent of
the insert or for vibrating the insert into place at the prescribed joint
location. The installed insert shall be perpendicular to the finished
grade of the pavenent, with the top of the insert not nore than 3 mm bel ow
t he paverent surface.

3.7.6 Thi ckened Edge Joints
Underlying material in the transition area shall neet the requirenents for
snoot hness and conpaction specified for all other areas of the underlying
mat eri al

3.7.7 Speci al Joints
Special joints (undercut joints) shall be constructed adjacent to existing
paverment as indicated. The concrete shall be worked under the edge of the
exi sting pavenent to conpletely fill the void and shall be thoroughly
consol i dated by the use of hand-held vibrators.

3.8 REPAI R, REMOVAL, AND REPLACEMENT OF SLABS

New pavenent slabs that contain full-depth cracks shall be renpved and
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repl aced, as specified herein at no cost to the Governnent. Renpval and
repl acenent shall be full depth, shall be full width of the paving | ane,
and the limt of renmoval shall be fromeach original transverse joint

The Contracting Oficer will determ ne whether cracks extend full depth of
t he paverment and nmay require mnimum 150 mm dianeter cores to be drilled
on the crack to deternmi ne depth of cracking. Cores shall be drilled and
the hole later filled by the Contractor with a well consolidated concrete
m xture bonded to the walls of the hole with epoxy resin. Drilling of
cores and refilling holes shall be at no expense to the Governnent. Cracks
that do not extend full depth of slab shall be cleaned and then pressure
injected with epoxy resin, Type |V, Gade 1. The Contractor shall ensure
that the crack is not wi dened during epoxy resin injection. Were a ful
depth crack intersects the original transverse joint, the slab(s)

contai ning the crack shall be renmoved and replaced, with dowels install ed,
as required below. Spalls along joints shall be repaired as specified.

3.8.1 Removal and Repl acenent of Full Sl abs

Unl ess there are keys or dowels present, all edges of the slab shall be
sawcut full depth. |If keys, dowels, or tie bars are present al ong any
edges, these edges shall be sawed full depth 150 mm fromthe edge if only
keys are present, or just beyond the end of dowels or tie bars if they are
present. These joints shall then be carefully sawed on the joint line to
within 25 mm of the depth of the dowel or key. The mmin slab shall be
further divided by sawing full depth, at appropriate |ocations, and each
piece lifted out and renpbved. The narrow strips al ong keyed or dowel ed
edges shall be carefully broken up and renpbved. Care shall be taken to
prevent danage to the dowels, tie bars, or keys or to concrete to remain in
pl ace. Protruding portions of dowels shall be painted and lightly oiled.
The joint face bel ow keys or dowels shall be suitably trinmmed so that there

is no abrupt offset. |If underbreak occurs at any point along any edge, the
area shall be hand-filled with concrete, producing an even joint face from
top to bottom before replacing the renoved slab. |f underbreak over 100 nm

deep occurs, the entire slab containing the underbreak shall be renoved
and replaced. Were there are no dowels, tie bars, or keys on an edge, or
where they have been damaged, dowels of the size and spacing as specified
for other joints in sinilar pavenent shall be installed by epoxy grouting
theminto holes drilled into the existing concrete. Oiginal damaged
dowel s or tie bars shall be cut off flush with the joint face. Al four
edges of the new slab shall thus contain dowels or original keys or
original tie bars. Prior to placenent of new concrete, the underlying
material shall be graded and reconpacted, and the surfaces of all four
joint faces shall be cleaned of all |oose material and contam nants, and
coated with a doubl e application of menbrane form ng curing conpound as
bond breaker. Placenent of concrete shall be as specified for origina
construction. The resulting joints around the new slab shall be prepared
and seal ed as specified.

3.8.2 Repairing Spalls Al ong Joints
Spalls along joints and cracks shall be repaired by first making a vertica
saw cut at |least 25 mm outside the spalled area and to a depth of at |east

50 mMm Saw cuts shall be straight lines form ng rectangular areas. The
concrete between the saw cut and the joint, or crack, shall be chipped out
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to renmove all unsound concrete. The cavity shall be thoroughly cleaned
with high pressure water jets supplenmented with conpressed air to renove
all loose material. |Imrediately before filling the cavity, a prine coat
shall be applied to the dry cleaned surface of all sides and bottom of the
cavity, except any joint face. The prime coat shall be applied in a thin
coating and scrubbed into the surface with a stiff-bristle brush. Prine
coat for portland cenent repairs shall be a neat cenent grout and for epoxy
resin repairs shall be epoxy resin, Type Ill, Grade 1. The cavity shall be
filled with | ow slunp portland cenment concrete or nortar, or w th epoxy
resin concrete or nortar. Portland cement concrete shall be used for

| arger spalls, those nore than 0.009 cubic nmeter in size after renoval
operations; portland cement nortar shall be used for spalls between 0.00085
and 0.009 cubic neter; and epoxy resin nortar or Type |IIl, Grade 3 epoxy
resin for those spalls |ess than 0.00085 cubic neter in size after renoval
operations. Portland cement concretes and nortars shall be very | ow slunp
m xtures, proportioned, mxed, placed, tanped, and cured. Epoxy resin
nortars shall be made with Type I, Grade 1, epoxy resin, using
proportions, mxing, placing, tanping and curing procedures as recomended
by the manufacturer. Any repair material on the surroundi ng surfaces of
the existing concrete shall be renoved before it hardens. Were the
spal l ed area abuts a joint, an insert or other bond-breaki ng nedi um shal

be used to prevent bond at the joint face. A reservoir for the joint

seal ant shall be sawed to the dinensions required for other joints.

3.8.3 Areas Defective in Plan Grade or Snpot hness

In areas not neeting the specified lints for surface snoot hness and pl an
grade, high areas shall be reduced to attain the required snoot hness and
grade, except as depth is linted below. H gh areas shall be reduced by
grinding the hardened concrete with a surface grinding nachine after the
concrete is 14 days or nore old. The depth of grinding shall not exceed 6
nm Al pavenent areas requiring plan grade or surface snpot hness
corrections in excess of the specified limts, shall be renmoved and

repl aced. |n pavenent areas given a wire conb or tined texture, areas
exceeding 2 square neters that have been corrected by rubbing or grinding
shal | be retextured by groovi ng machi ne sawn grooves neeting the
requirenents for the wire conb or tined texture. Al areas in which
grindi ng has been performed will be subject to the thickness tol erances
specified in paragraph Thickness. Any grinding performed on individua

sl abs with excessive deficiencies shall be perfornmed at the Contractor's
own decision without entitlenent to additional conpensation if eventua
renoval of the slab is required.

3.9 EXI STI NG CONCRETE PAVEMENT REMOVAL AND REPAI R
Exi sting concrete paverment shall be renmoved as indicated and as specified
in Section 02220 DEMOLI TI ON nodi fi ed, and expanded as specified herein
Renoval , repair and replacenent shall be made as indicated and as specified
i n paragraph REPAIR, REMOVAL, AND REPLACEMENT OR SLABS.

3.10 PAVEMENT PROTECTI ON
The Contractor shall protect the pavenent against all damage prior to fina

acceptance of the work. Traffic shall be excluded fromthe new pavenent.
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As a construction expedient in paving internedi ate | anes between newy
paved pilot |anes, operation of the hauling equipnent will be pernitted on
t he new pavenent after the pavement has been cured for 7 days and the
joints have been seal ed or otherw se protected. Al new and existing
paverment carrying construction traffic or equi pnent shall be continuously
kept conpletely clean. Special cleaning and care shall be used where
Contractor's traffic uses or crosses active airfield pavenent.

3.11  TESTI NG AND | NSPECTI ON FOR CONTRACTOR QUALI TY CONTROL (CQC)

Par agr aph ACCEPTABI LI TY OF WORK contai ns additional CQC requirenments. The
Contractor shall performthe inspection and tests described bel ow and,
based upon the results of these inspections and tests, shall take the
action required and submt reports as specified. Wen, in the opinion of
the Contracting Oficer, the paving operation is out of control, concrete
pl acenent shall cease.

3.11.1 Batch Pl ant Contro

A daily report shall be prepared indicating checks nade for scal e accuracy
with test weights, checks of batching accuracy, and corrective action taken
prior to and during placenment for weighing or batching, type and source of
cenent used, type and source of pozzol an or slag used, anpbunt and source of
adm xtures used, aggregate source, the required aggregate and water nmsses
per cubic neter, anmount of water as free npoisture in each size of
aggregate, and the batch aggregate and water masses per cubic neter for
each class of concrete batched during each day's plant operation

3.11.2 Concrete M xture

a. Air Content Testing. Air content tests shall be nade when test
specinmens are fabricated. In addition, at |east two other tests
for air content shall be nmade on randomy sel ected batches of each
separate concrete mxture produced during each 8-hour period of
pavi ng. \Whenever air content reaches specified limts, an
i mediate confirmatory test shall be nade. If the second test
al so shows air content at or exceeding specified limts, an
adj ustnent shall imediately be nmade in the anount of
air-entraining adm xture batched to bring air content within
specified linmts. |[If the next adjusted batch of concrete is not
within specified linmts, concrete placenent shall be halted unti
concrete air content is within specified linits.

b. Slunp Testing. Slunp tests shall be nade when test specinens are
fabricated. Additional tests shall be nmade when excessive
variation in workability is reported by the placing forenman or
Gover nnent inspector. Wenever slunp approaches the maxi num
limt, an adjustnent shall inmediately be nmade in the batch nmasses
of water and fine aggregate, w thout exceeding the nmaxi num
w (c+p). Wien a slunp result exceeds the specification lint, no
further concrete shall be delivered to the paving site unti
adj ustnents have been nade and slunp is again within the lint.

c. Tenperature. The tenperature of the concrete shall be neasured
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when strength speci nens are fabricated.

3.11.3 Concrete Strength Testing for CQC

Contractor Quality Control operations for concrete strength shall consi st
of the foll ow ng steps:

a. Take sanples for strength tests at the paving site. Fabricate
and cure test beans in accordance with ASTM C 31/C 31M test
themin accordance with ASTM C 78.

b. Fabricate and cure 2 test beans per sublot fromthe sane batch
or trukload and at the sane tine acceptance beans are
fabricated and test themfor flexural strength at 7-day age.

C. Average all 8 14-day flexural tests per |ot.

d. Conpare the 14-day strength for the ot is below the Average
Fl exural Strength Required for M xtures from paragraph of sane
title.

e. If the average 14-day strength for the lot is below the
Average Flexural Strength Required for Mxtures by 138 kPa
flexural strength or nore, at any tine, adjust the nmixture to
i ncrease the strength, as approved.

f. If the average 14-day strength is above the Average Fl exura
Strength Required for Mxtures by 138 kPa flexural strength or
nore for 2 consecutive days, the Contractor will be permtted
to adjust the mixture to decrease the strength, as approved.

g. The Contractor's CQC testing agency shall naintain up-to-date
control charts for strength, showing the 7-day CQC fl exura
strength, the 14-day flexural strength (from acceptance tests)
and the 7, 14, and 90-day equivalent flexural strength results
of each lot.

3.11. 4 I nspection Before Placing

Underlying materials, joint |locations and types, construction joint faces,
fornms, reinforcing, dowels, and enbedded itens shall be inspected by a

Regi stered Engineer in sufficient tine prior to each paving operation in
order to certify to the Contracting Oficer that they are ready to receive
concrete. The results of each inspection shall be reported in witing, and
the certification signed by the Registered Engi neer, prior to each days
pavi ng.

3.11.5 Pavi ng Operati ons
The placing foreman shall supervise all placing and paving operations,

shal |l determine that the correct quality of concrete is placed in each
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| ocati on as shown, shall insure that the concrete is consolidated ful
depth and that finishing is perforned as specified. The placing foreman
shal | be responsi ble for nmeasuring and recording concrete tenperatures and
anbi ent tenperature hourly during placing operations, weather conditions,
time of placenment, volune of concrete placed, and nethod of paving and any
probl ens encount ered

3.11.6 Curing I nspection

a. Mist Curing Inspections. Each day on both work and non-work
days, an inspection shall be nmade of all areas subject to noist
curing. The surface noisture condition shall be noted and
recorded. Wien any inspection finds an area of inadequate curing,
i medi ate corrective action shall be taken, and the required
curing period for the area shall be extended by 1 day.

b. Menbrane Curing Inspection. At the end of each day's placenent,
the CQC Representative shall determ ne the quantity of conpound
used by neasurenent of the container; shall deternine the area of
concrete surface covered; shall then conpute the rate of coverage
in square neters per L and shall al so note whether or not coverage
is uniform Wen the coverage rate of the curing conpound is |ess
than that specified or when the coverage is not uniform the
entire surface shall be sprayed again.

3.11.7 Col d- Weat her Protection

At | east once per day, an inspection shall be nade of all areas subject to
col d-weat her protection. Any deficiencies shall be noted, corrected, and
reported.

3.11.8 Reports

Al results of tests or inspections conducted shall be reported informally
as they are conpleted and in witing daily. A weekly report, signed by a
regi stered engi neer, shall be prepared for the updating of control charts
and test data, and all CQC inspections and actions covering the entire
period fromthe start of the construction through the current week.

Reports of failures and the action taken shall be confirmed in witing in
the routine reports. The Contracting O ficer has the right to exam ne al
CQC records. A copy of weekly reports shall be faxed to the Design
District Pavenent or Geotechnical Engineer. At the conpletion of concrete
pl acenent, a certification report shall be prepared containing mx designs,
all updated control charts and concrete test data, quality control reports,
snoot hness reports, and other pertinent data on the concrete, with a
certification by a registered engineer that the concrete placed neets al
specification requirements. A copy of the certification report shall be
mailed to the Design District pavenent or Geotechnical Engi neer

-- End of Section --
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